OUR NAVY IN THE AIR 
“ITS COMBAT PLANES 
AND WHAT THEY (CAN Do 

j 6, 68 


a 


How 0.8. Soldiers Invade from the Sea es 


> 


THIS MAY BE YOUR 


to get this fine, full-size slide rule free! Many 
of the materials going into its manuf 
are restricted by national defense priorities. 
When our present supply is gone, this offer 
may have to be withdrawn—so hurry! Genu- 
ine Mannheim type in nicely finished wood 
with calibrations in contrasting black on 
white; accurate indicator with reading Jens 


Hundreds of Mathematical Short-Cuts— 
“Lightning Calculators” Secrets Revealed 
HY waste time with roundabout laborious methods 
of calculation? Why scrawl endless figures on paper 
n answer and then not be sure you are right? 
y because the old style formal 
schoolroom way Learn ‘the short- 
cuts! Make mathematics exhilarating, practical, useful 
in your daily work! Make it the stepping-stone to one of 
today’s many. important jobs in mechanical and tech- 

ical defense industries. Part 1 of this great book cuts 
ie Gordian knot, shows you the proved methods used 
by lightning calculators to solve difficult problems in- 
stantly. But that’s only the beginning of the fascinating 
and useful information you get from this book. 

Marvelous Aid of the Slide Rule 
Made Clear and Simple 

Multiplication and division are no trick at all, compl 
cated roots and powers, trigonometric and reciprocal 
functions are easy—with this slide rule. ‘The person who 
can use a slide rule is looked up to by his associates as a 
“mathematical wizard.” But Part 2 of this book shows 
you how simple it all is. 


LAST CHANCE 


that magnifies. Has A, B, C, D, K, §, T and 
L scales as on expensive slide rules ‘costing 
81.00 or more, and in addition, an inch scale, 
millimeter scale and table of equivalents. This 
valuable Slide Rule, with directions for use, 
is yours free if you accept promptly our of- 
fer on this marvelous book, “Speed and Fun 
with Figures.” 


Mathematics as Recreation—Puzzles, Tricks, Ete. 
Can you ask a person a few simple, apparently irrele- 
ns, and then announce his age? It's a sure- 

with “The 


"School Girl 


Problem 
lem of Archimedes,” and hundreds of others given in 
Part 3. All scientifically correct, based on mathematics, 
affording endless amusement and education, too. 
Mathematics Can Help You to Get Ahead—Qualify 
for the Better Pay Jobs Open Today! Here Are 
Easy, Time-Saving Methods. 
Three complete books by three mathematical authori 
ties have gone into the making of this one fascinating 
and enlightening volume of 602 pages. No one who uses 
mathematies in his daily work—or even occasionally — 
should be without it. “Speed and Fun with Figures’ 
we believe, the finest popular treatment of Mathematics 
ever published. It is full of practical rapid methods and 
short-cuts for the technical worker, student, and teacher. 
By amusing tricks, puzzles and problems it holds the 
attention ofthe layman, too, and helps him to fil n the 
ps in his mathematical education. Sent on free ap- 
Droval, with Slide Rute included Tre! 


4 


Now in ONE 600-Page Volume! 


3 GREAT BOOKS 


“Arithmetic of Electricity,” “Standard Electri- 
eat Dictionary,” “Elementary Electric Caleutath 
Notations and sizns ® Addition * 
Division * Fractic 
erest and Discount * 
tions * Powers of Numbers 
the Circle ® Curious Multiplications and 
Paradoxes and Mysteries ® Short Cuts ® Etc 


ercentay 
ponents 


Department of Mathematics, Pratt Institute, Brooklyn 
History and Development of the Slide Rule * 
‘Theory and_C ion of the Mannheim Slide 
Rule, includ wified forms of this rule, in 
Multiplication, Division, Reciprocals, Decimals, 
Combined Multiplication and Division, Propor- 
tion, Squares. Cubes and Roots ® Typical Prob- 
lems and Slide Rule Settings * 


i 


hmetic ® Algebra ® 
© Analy lus ® Astron- 
and the Calendar ® Mechanics and Phys 
Amusing Tricks, Puzzles and Mysteries 
ndreds more sub- 


D. Van Nostrand Company, Inc. 

250 Fourth Avenue, New York City 

peed and Fun with Figures" on 5 DAYS' 

ad include the. Slide Rule 
Twill return the ship- 


only $8 
3 days Fit 


urn it oF send. §1.65 


Address, 
City 
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How to Keep Your Hands F 
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Army Shows the Spotter What to 
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Medical Soldiers Meet the Blitzkrieg... 126 


Give Your aaa System a B 


Tubeless Tires for \ e] 
Gus Wilson’s Model Garage 


fiome and Wartsheh 


Dressing Table and Bench. 
Breakfast-in-Bed Tray. 
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Cover: Painting by Jo Kotula 
Our Readers Say. 
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MASTER DIE for the “heads” side 
of a Jefferson nickel. From this is 
which, with a 


than feeding juke boxes. Your new 
five-cent piece is composed of silver, 
copper, and manganese. An article on 
page 84 tells nickels are made. 
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SRTOMAL Associates: Fred ©. Newman 
Alden P. Armagnac, B. 


ART ASSOCIATES: Stewarl Rouse, Wayn 
‘Smith, Michael Cerniello, 


PHOTOGRAPHY: William W. 
i: Mortis, Robert 


Savane of 
tive both old and ne 


POPULAR SCIENCE 


DEADLY WEAPONS 
against the Axis ! 


Wusr as deadly—just as victory-vital—as planes, guns 
and tanks—are the draftsman’s tools! 
Without those tools—in trained hands—we'd pro- 
duce no new planes, guns, ships, tanks, buildings! 
Learn—right now—to fight with those tools—as a 
trained draftsman! 


RS. Even though 
you expect to go 
into the Armed 
Forces, bear in 
mind that trained 


Mail this coupon, and learn how a low-cost I. C. S. dialiacnen get 
Course in Drafting, studied in your spare time, can make higher ratings 
you a better fighter on today’s industrial battlefield— and higher pay! 
ready for a bigger, better paying job in the victory-world 
of tomorrow! 


INTERNATIONAL CORRESPONDENCE SCHOOLS rumon ares 
HELPING TO TRAIN AMERICANS FOR VICTORY FOR MEMOIRS: 
anv FORCES 


BOX 7644-K, SCRANTON, PENNA. 
Without cost or obligation, please send me booklet and full particulars about 
the course before which have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 
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Exploding Cockpit 55 
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Extra Folding Wings 
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Camera Films Battle Scenes... 78 
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Portable Floodlight Standard. 
Making a Timer Hand Visible 
Handy New Exposure Guide.. 


(Continued on page 6) 
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ARMY-NAVY “E' AWARD 


Attar employees and their guests 


PRODUCTION 9 —“** 


6"=10" varies 


Ss 


MILLING MACHINES 


DRILL PRESSES 


SHAPERS 


** OF THESE VITAL WAR TOOLS 


THE men and women of Atlas proudly wear the 
Army-Navy “E” today. Over them fly two flags — Old 
Glory and the official pennant for excellence in war 
production. The “E" indicates high performance 
standards, but you can bet everyone in this organi- 
zation is working hard to make the Atlas record even 
better. It's our part of the big job of licking Hitler 
and Hirohito! 

This “excellence in production” means excellence 
in quality as well as quantity. Atlas Lathes, Milling 
Machines, Shapers, and Drill Presses have proved 
themselves thousands of times in war plants — and 
under the tough operating conditions of the Army 
and Navy mobile maintenance forces. Make a note 
of that in your “Want List” for the 
time when Atlas Equipment will 
again be available for non-war use. 
Adlas Press Company, 255 North 
Pitcher Street, Kalamazoo, Michigan. 
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LEARN TO FLY 
pr Uncke Some! 


Never was it more opportune for you to get 
into aviation! By taking flight instruction and 
mechanical training now, you become most 
useful to Uncle Sam, and assure yourself a 
successful military career and peacetime future. 

Start today! Learn to fly in the famous Piper 
Cub Trainer. . . the plane in which thousands 
of military pilots and mechanics received their 
initial training. You can learn with as little as 
8 hours of dual instruction . . . whether you 
‘are 16 or 60t 

Contact your local airport to get mechanical 
training. See the Piper Dealer there for a flight 
demonstration. 


Get This Booklet on 

“HOW TO FLY” 

This booklet, “You, Too, 

eet ane Ol 
iicated” 


SPIPER 


POINTS THE WAY TO 
WINGS FOR ALL AMERICA 


MAIL COUPON TODAY 


PIPER AIRCRAFT CORPORATION 
DEPT. PS23, LOCK HAVEN, PENNA. 

Please send me the booklet “You, Too, Can Fly! 
and Piper catalog for which I enclose 10c in stamps 
‘or coin for postage-handling. 


NAME........ 
ADDRESS... 


city. — eee ae 
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(Continued on page 10) 
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INDREDS of thousands of 

white collar workers have 
put on war overalls for the du- 
ration. Millions of both white 
collar and overall workers have put on uniforms. 
Hosts of home women are patriotically taking 
jobs. 

After the war, millions will be coming back from 
army, navy and air force to civilian jobs; great war 
materials factories will be re-converting to civilian 
production; old peace-time functions of business 
will be springing up—where will you fit in the 
situation? 


If you are wise, you will look ahead and prepare. 
‘You will not wait on chance, You will analyze the 
probable conditions in peace employment, decide 
where your likes and aptitudes fit best, and get 
ready. You will decide whether your best opportu- 
nities lie in production or office or store. You will 
determine whether you wish to work for someone 
else or develop a business of your own. You will 
train now to be above the average and, 
therefore, surer to get the opportunity 
you want after the armistice. 

Nor will you wait very long. Nobody 
knows when this war will end or how soon 
this problem will hit you in the face. 


WHITE COLLAR 
or OVERALLS— 


Which will YOU wear 
after the war? 


; 


major fields of commerce and 
industry,and we have gathered 
a wealth of information about 
job opportunities and re- 
quirements. That information is at your service. 


We Can Help You Prepare 


And when you have decided what field of work offers 
most to you for a life career, we can help you pre- 
pare for it—quickly, economically, thoroughly, in 
your spare time and without any interference with 
your present work—if it is in the list below. A 
48-page booklet on the field of your choice, discuss- 
ing the field and our training for it, has been pre- 
pared to help answer your questions. The coupon 
below or your letter will bring it to you, without 
cost or obligation. 

Do not delay. Whether the war lasts six months 
or three years, now is the time to make sure your 
preparation for postwar success shall not be “too 
little and too late.” 


hice Salle Extension University 


Ai Correspondence Institution 


DEPT. 283-8 


CHICAGO 


I want to pick my career for after the war and get ready for it now. 


‘Send me your free 


We Can Help You Decide 


If you have some question either about 
postwar opportunities or about your own 
fitness for some particular one, probably 
we can help you. In our 34 years, over one 
million adults have enrolled for our train- 
ing, we have built training courses for many 
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ston the field I have checked below and full 


information about your training in that field. 
1 Foremanship 
5 Bookkeeping 


1 Industrial Management 
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Be a Kadio 


MANY MAKE $30, 


| Train BEGINNERS at Home 
for Good Spare Time and 
Full Time Radio Jobs 


Men I Train 
Win Success Like This 


GETTING "ACQUAINTED with 
RECEIVER SERVICING 


_ FIND OUT ABOUT THIS: TESTED WAY. 


How ‘‘the N.R.1. Method’’ Paves the Way 
‘to Good Pay 
‘The up-to-the-minute Radio Technician must have BOTH a 
theoretical icnowledge and a practieal understanding of how 10 
Apply Radio principles, { give you thorough training in Radio 
rears Show you how to use your knowledge. “The 
R-RL Method” “traina "you from. the ground  Up—eovers 
Radio Terms, Symbols, Diagrams, 
Ri Ts Servicing, Television, FM’ Receivers, 
‘Transmitters, Cathode Kay Oscilloscopes, Electronic Controls 
@te., are Just a FEW of the subjects you'll cover before you 
Sinisn "my Course! 


Extra Pay in Army, Navy, Too 
Men likey too into malar” service, soldier, 
‘ra prestige, more interestin 


‘prepares for good Radio Jobs alter servi 
vice men now enrolled.” 


A Great School Helps You Toward 
‘The Rich Rewards in Radio 


your training, the staff and resources of the 
private Institution devoted entirely tot 
‘Dehind you. Not. bas 


world fare 


ae operators, installa= 
tt hon, maintenance mea 
Bome’cuiniay dnd’ invother ‘capac 

Riutio ‘almost petore You know it. tes and’pay well 


deine, arnine A 
Sbllgation. Jue 


Training Men For Vital Radio Jobs 


Dear Mr. Smith: Mall me FREE, without obligation, your sample 
‘esson and 64-page book, ““Rich Rewards in Radio,” which points 

it Radio's opportunities and tells how you train men at home 
to be Radio Technicians, (No salesman will call. Please write oF 
print plainly.) 


Age. 


70 BETTER PAY 


SECRETS ENTRUSTED 
TO A FEW 


HERE are some things that can not be 

generally told—things you ought to 
know. Great truths are dangerous to some 
—but factors for personal power and ac- 
complishment in the hands of those who 
understand them. Behind the tales of the 
miracles and mysteries of the ancients, lie 


centuries of their secret probing into 
nature's laws—their amazing discoveries 
of the hidden processes of man's mind, and 
the mastery of life's problems. Once 
shrouded in mystery to avoid their destruc- 
tion by mass fear and ignorance, these facts 
remain a useful heritage for the thousands 
of men and women who privately use 
them in their homes today. 


THIS FREE BOOK 
The Rosicrucians (not a religious or- 
ization), an age-old brotherhood of 
1%, have preserved this secret wis- 
dom in their archives for centuries. They 
now invite you to share the practical 
helpfulness of their teachings. Wi 
day for a free copy of the book, “The 
Mastery of Life.” Within its pages may 
lie a new life of opportunity for you. Ad- 
dress Scribe G.G.A. 


The ROSICRUCIANS 
(AMORC} 
California, U.S.A. 


San Jose 
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Removing Paint from Glass...... 


The flandy Man 


Croquet Mallet Used in Shop... 
Rack for Sports Equipment... 
Replacing Fence Boards Easily.. 
Cultivator Makes Handy Cart. 

Protecting Data on Paint Cans. 
Removing a Screw from a Faucet. 
Protective Cap for a Chimney... 


Woodworking 


Dressing Table and Bench.. 
Card Deck Forms Sanding Block. 
Cabinet Conceals Fire Bucket. 

Bed Tray with Compartments... 
Scroll-Sawed Wall Shelves 
Simple Car-Top Ski Carrier... 

Portable Woodworking Machines 
Child’s Window-Seat Cabinet.... 
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Prize-Winning Body (_ 
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G. O'BRIEN saw my coupon. He clipped and mailed it. He 
Bot my free book and followed my instructions. He became a 
‘New Man, NOW read what he says: 

“Look at me NOW! ‘Dynamic Tension’ WORKS! I'm 
proud of the natural, easy way you have made me 
fan ‘Atlas Champion’ Th avoriin 


“Ill prove that YOU, too, can 
be a NEW MAN”—Charles Atlas 
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HOW TO GET INTO AVIATION=NOW 


by C. S. (Casey) Jones 


NO. 3 in a series of advertisements describing the free training and opportuni~ 


ties now avai 


ible in aviation. Addressed to the thousands of men and women 


who wish to prepare themselves for war service in this key industry. 


An architect drafting aircraft 
‘a real estate salesman 
housewife oper- 
ating a drill...all over the 
country men and women are 
learning new skills, finding 
new interest and usefulness 
in the industry which is of 
first importance in winning 
J the war. 
) raft Manufacturing of- 
5 ‘opportuni- 
training and in 
jobs. Requirements vary 
some, but in general men and women, married or 
18 years of age up, U.S. citizens and not now 
employed in war ind Free tuition 
and pay during the training period are offered. 
Companies building airplanes—such as Consolidated 
in San Diego, Cu i 
Aircraft in East Hartford— 
tions from their respecti 
courses of which the following 


Pre-Factory Training: You become an employee of 


8. JONES 


the plant and enter a selected vocational school for 
training in such skills as 
Electrical Sub-assembly... Power Sewing... Machine 
Shop Work... Tube Bi Sheet 
‘Metal Work. 
Up-Grading: Extra training which you receive as 
an employee, to fit you for a better job. Part of this 


ning is on your own time. Courses include 
Blueprint Reading. Aircraft Engine Mechanics. 
Dr fadio Repair and Maintenance. Suj 


vinory training ix also given, on plant tna, in fre 
Inanchip and Sorpection. es 


Application for Pre-Factory ‘Training may be made 
to the employment office of your nearest aircraft 
plant. Information can also be obtained from the 


local office of the U.S. af &, 


Employment Service. a 


President 


ACADEMY OF AERONAUTICS, La Guardia Field, N.Y. C. 
Casey Jones SCHOOL OF AERONAUTICS, Newark, N, J. 
Engineering and Design courses still open for private enroll 
ment to qualified applicants. Mechanics courses devoted 
‘exclusively to military and government contract training. 


Training the Key Men of Tomorrow in Aviation 


NOW-—You, Too, Can Own A 


“Field Marshal’s War Map” 


With Flag Pins Marking Each 
Day's Shifting Tides of Battle 


Beautiful, full color, down to the min 

ute World Map, 42" 'x 245", is mount- 

‘ed on heavy, lacquered map'pin board, ready to hang 
‘on wall; with 0 colored paper fig markers of 
Warring nations to cut out and attach to map. As 
regions are captured tuken, you move these 
Inaccordance with each day's headlines. Interesting 
and attractive combination. 


Price, $2.49, postpai 

Cc. S. HAMMOND & co. 

80d Lexington Ave., New York 
¢ additional West of Mis 
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IT’S REALLY FUN 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 
VER, 700,000, students have 
enrolled for this home stay 
method. Many” duit ‘know one 
Bote “trom hnother—see™ they 
Hatted in learning simple tine 
bynoter Sor" this "wonderful 
Method ‘haies it easy. Wn AcBee 
Titan muse at homer without 

ive private tenon. No 
te tnd practice, Every 
Step is right ‘before ‘your eyes 
in°peint_ aid pletures, You cat 
fo wrong. Soon: you are actually 
laying pontine pieces" on Your 
verte Instrument 


FREE Print and 

Picture Sample 
See how easily you may learn to 
Play your favorite instrument in 
Fore’ time at ome at amazing- 
Weilow coat" Mail ‘coupon today. 
instruments supplied when need 
ed, cash or credit, address: U. 8. 
School of! Music, £2. Brunswick 
Bidg., New York City. 


‘School of Music, 62 Bronvwick 
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JOBS ARE CALLING! 


Industry Needs Thousands of 


~ DRAFTSMEN 


Tremendous War Production 
Offers New Opportunities 
to Men and Women 


At home, in spare time, YOU can prepare 


for a responsible job that will help to win 
Victory, bring you good pay and give you 

greater future security. America needs many more 
trained workers in almost every branch of industry— 
needs them urgently—needs them quickly. Rich rewards 


t those who qu: and they will have the thrilling knowl- 
edge that they have helped to protect the American way of life. 


Many thousands of workers depend on 

DRAFTING ONE OF MANY OPPORTUNITIES JEU CGR toa 

can beein-~the vital wort of eaftsmen 

must be done, Yes, drafting is highly important in Aviation, Automotive, Diesel, Electrical, Mechanical, Plastics, Radio, 

Etructaral and many other industries. If you want to quality in one of these intresting aad profiable flda: or if you ase 

are seplores. in ope, af them and want to fit yourself for a better-paying position and continue climbing, American 
ool offre Vou your shenee. 


During more than 40 years we have helped thousands of men and women 
LEARN AS YOU EARN a7 


time to Ro away 
to school, ean get edueation that fits you for better things. are time, in your own home, and YOU 
CAN CONTINUE YOUR EARNINGS. Remember that top executives and department heads encourage home instruction 
‘and keep an eye on those who are determined to forge ahead and prove it by study. Never was there greater need {or 
trained men and women at liberal pay, and employers gladly award promotions to those who earn them by learning. 


sane to, fn vt aloo the teach il tate 
GET FACTS FREE—NO OBLIGATION [BBG anugr aobeecpita Mtn tt 

us or Complete information costs 

nothing, incurs no obligation. Let this great school, a pioneer in home yxplain the methods that can. 
sihbin,Snetn so. Sian: TA Bie sid shell 0 shine te Seve ma caren eens ee eh et 


of your ambitions and, at the same time, be better equipped to do bigger things in Ame: 


Employers Welcome Applications F~ - 
From American School Advanced ‘ake This First Easy Step 


Students and Graduates 


Whenever and wherever trained work- 
ers are needed, employers welcome 
applications from American School 
advanced students and graduates. Our 
employment placement service will help 
you to locate good openings. There isno 
extra charge for this help. Write NOW 
for outline of home training courses 
that have done so much for so many. 


AMERICAN SCHOOL, Dept. 6.246, Drexel at ssth, Chicago 

[0 Wuthow obtieatton, “Please send ‘and postpaid, bulletin and details 
Of the Subjects checked, 

DAir Conditioning CAccounting and ODrafting and Design 
DRetrigeration one. fo 
DaArchiteceure Gest Accounting 

‘and Building aa 

Bookkeeping 

Practical Plumbing Bookkeeping 


~ 
Ebicse! Eneingering 


Haste 
pullin 
fechanical Eng. 


Check the coupon to indicate preference 1 ESurveytng & To 
of subjects. Mail it AT ONCE. Hl ofeeemereee 
H ‘Management CEfcctriealEapintering 
AMERICAN SCHOOL pay ibiaianeso 
I accra. 


wy 3 State 


Dept. G-246, Drexel at 58th Street, Chicago 
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He’s Long on Ideas For 
Filling Shortages 


Have been a reader of P.S.M. from the 
beginning, and have hundreds of copies 
stored away in my workshop where, from 
time to time, I get them out and get a lot 
of good from them. Got 
no kick coming the way 
you handle your maga- 
zine, only seems of late 


DOWN souTH WeraLt 
IRS PO MOLASSES IM 
OU" CAWFRE 


LON 
Sweereni’ a little too much on the 
WE CALL fighting front and a lit- 
wt tle slack on the home 


front, Us fellows too 
old to get into the scrap 
are having our troubles 
too, Why not more 
kinks to help us out 
while there is a short- 
age of everything? For 
instance, I needed an alarm clock. Plenty of 
money to buy one, but not a one in this city 
of over a hundred thousand population. 
However, I gathered an old one—thrown 
away in’ the days of plenty. Soaked the 
works in a pint of gasoline and a tablespoon 
of three-in-one oll. Result: clock, thoroughly 
cleaned and oiled, runs like nobody's busi- 
ness. I like sugar and plenty of it in my 
coffee, But what—can’t have as much as I 
want. No kicking, however. Just took some 
corn sirup, added some honey, boiled it like 
making old-fashioned taffy, ‘pulled it the 
same as taffy. Boy, it sure sweetens coffee 
to a “t.” Don't need my ration card any 
more. But with coffee rationing, what's the 
good of sweetening? Nothing to get excited 
over, however. Just took some nice clean 
field’ corn, browned it almost black in a 
skillet, ground it in a coffee grinder, then 
mixed it three parts to one part of coffee. 
Got_more coffee now than I ever ha 

A. H. W., Phoenix, Ariz, 


Film Rental Library Furnishes 
W.P.B. Movies Free 


Here in Dayton we have a film rental 
library which offers, free of charge, a set of 
seven War Production Board films dealing 
with such interesting subjects as women in 
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defense, the building of bombers and tanks, 
and the producing of aluminum. I am writ 
ing to tell you about it because it seems to 
me it would be a good idea if this service 
could be given throughout the country. I 
feel sure that those of your readers who have 
projection machines would be happy to have 
such a service in their vicinity. Each of the 
seven reels offered by the Dayton Film 
Rental Library is a 16-mm. sound film which 
runs between 15 and 20 minutes, and, in 
addition to the main WPB subject, contains 
a short subject and a rendition of “The Star 
Spangled Banner.” Such stars as Katharine 
Hepburn, Fredric March, and Orson Welles 
act as commentators, and music is furnished 
by Jan Peerce and Conrad Thibault. The 
only expense incurred in using these films is 
the express charge to and from the library. 
It is understood, of course, that no admission 
is to be charged in connection with the show- 
ing of these films.—R. F. P., Dayton, Ohio. 


P. S. M. and Grandpa Start Young 
Scientist Off on a Career 


For Tuxee successive years my Christmas 
gift to a grandson has been a subscription 
to your magazine. He is now almost 15 years 
old, and a freshman at high school. You may 
be interested in the following from a letter 
he has written me: “In a previous letter I 
told you that I enjoyed P.S.M. Well, I never 
realized how much I received from it. The 
teacher at high school who teaches general 
science told Dad that I had the best scientific 
background of any student he has had for 
years, and that if I keep going at the rate I 
am going now, I have a promising future in 
science. I think that is a pretty nice compli- 
ment. I have to thank you for it all because 
P.S.M. is the only science magazine I ever 
read."—J. J. T., Fresno, Cal. 


Start Running Now, Fellows, 
and We Won't Get Hit 


Havixe just read the December issue of 
your grand magazine, I would greatly ap- 
preciate it if some one 
of your more scientific 
readers would tell me 
exactly where G. H. F. 
C’s meteor, which is 
due to hit’ the earth 
violently, will land. T 
am asking this so that 
Tcan be some place else 
at the time. I also un- 
derstand the collision 
will cause a change in 
the climate. May I have 
some details on this too 
so that I can buy the right kind of clothes?— 
G. HS, New York, N. ¥. 


AW, LET HITLER 
WORRY 


To BERUN 
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BOOK BARGAINS FOR SPORTSMEN 


A cyclopedia of information for sportsmen! A reference book that 
you'll refer to always! A bargain that may never come again! 
IGUNS AND GUNNING” brings you hours and hours of stimulat- 
ing reading about every kind of firearms. Everything you ought to 
know about rifles and hts and their adjustment— 
shotguns with heavy and light loads—the proper choice of weapons 
and ammunition—how to care for your firearms—skeet and trap 
shooting—bird shooting—big and small game shooting—is included 
in this giant 384-poge book! 
No matter if you are a beginner or on expert, os long os you 
love guns, you'll find "GUNS AND GUNNING" worth many times the 


modest price of $1.95! 


crets of successful fishing opened up before your eyes! 
Not just dry theory but actual, workable methods for getting 
better results. 

Beginner and expert alike will learn much from this great 
book which has rightly been called the fresh water fisherman's 
Bible. Written in a simple, easy-to-read style, the author pays 
close attention to details which most writers overlook. 

All Eastern game fish and how to get them are full 
scribed—with pictures and illustrations galore. Yet at 
porary low price of $1.95 
2 few now lures! 418 pages, 17 full-poge plates, 80 flies and 
lures in full colors. 


$1.95 eoch, ple 
0 GUNS & GUNNING...... 
pane... 

‘ADDRESS. 


city... 


0 JUST FISHING... 


If you remit now we pay pottoge. Orders from outtide U.S.A. cannot be sent C.0.D. 


BRAND NEW! 


COMPLETE 
GROUND COURSE 


‘an internatinal authority writes the 
‘mest essential beck for aviation 
tance, ers, th ewan of 
aa 


men now entering. aerenaut 


Jordanoff’s 
THE MAN BEHIND 
THE FLIGHT 


All the Fundamentals. This is the book thousands 
‘of men on the ground have eagerly awaited 
the fundamental facts on physics, mechanics, 
hydraulics, electricity... just the ‘information 
you want about making and reading drawings 
and blueprints. In short, the indispensable 
manual on all phases of ground work. It's « 
stepping stone to increased knowledge and 
responsibility. 

Jordanoff is perhaps better qualified than any- 
‘one else to write this book. He's “ace” among 
aviation writers—author of the amazingly suc- 
cessful Your Wings, Through the Overcast, 
Safety in Flight, Flying and How to Do It. 
Over three-quarters of a million copies of his 
previous books have been sold. He has been 
technical adviser to great aircraft corporations 
and airlines. His new book is a must for “the 
man behind the flight.” 

The contents include : Fundamentals of Drafting, Ele- 
mentary Electricity, Introductory Hydraulics, Princip! 
Mechanics, Introduction to Physics, ‘The Men Behin 
Man Behind the Flight. Over, fenti 

lates 1A Seoes of phocsoranks: Baca te Sooper" Son Soa 
book without risking a dime. Mail the coupon below. 


Indispensable for 
everyone in aviation 


s 
oROANOrt 


“AVIATION JORDANOFF'S 
AVIATION q ILLUSTRATED 


Fisk. Mall toupom bel 


—-—- EXAMINE FREE! ---——+ 


HARPER, 49 E. 33rd St., New York PS-2 


Please send me the book(s) checked below. After 
5 days 1 will either send you $3.50 for each book, 
tus a few cents postage charges, or return the 
Book (1). E) Gheck here it you encloue cash with 
this coupon, thus saving postage, Same refund 
privilege. 
Tordanoft's The Mun Behind the Flight. 
Jordanoft’s Illustrated Aviation Di 


Na 
RN ne ee 
Cty 8 Ot 


Business connection or reference. 
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$3.50 
sary. $3.50 


peeen------- 
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Ask the Commando Who 
Has Swum One 


Here's a brain teaser which I think might 
interest your readers. A man jumps into a 
river and starts swimming at the rate of two 
miles an hour toward a 
pier which is directly 
opposite him on the 
other shore. If the river 
is 100 yards wide, and is 
flowing at the rate of 
one mile an hour, how 
long will it take the 
man to reach the pier, 
assuming, of course, 
that in swimming he al- 
ways aims directly at 
the pier?—C. J, Peoria, 
mi. 


Maybe the Hard Way Is the 
Easy Way After All 


Wuere did R. D. H., in the November issue, 
get the idea that it would be difficult to solv 
his problem of packing balls into a box? It’s 
about the simplest problem I know of. Since 
the box is 10 inches long, and the balls are 
each one inch in diameter, there will be ten 
balls in each row. The box being 10 inches 
wide, there will be 10 rows, making 100 balls 
in each layer. His box is also five inches 
high. Therefore there will be five layers. 
Five layers of 100 balls each will make 500 
balls—the answer he is looking for. If he 
doesn't believe this, tell him he can buy 500 
one-inch balls, try out the problem with a 
box of the right size, and see for himself— 
D. L. C,, Williamsport, Pa. 


Things Look Black All Over, 
Don’t They, Mr. Shickelgruber? 


Tue prophecies and predictions of Doctor 
Michel Nostradamus of the 16th century will 
afford you interesting study. It seems that 
some great explosion is expected between 
the fall of 1942 and the late spring of 1943. 
An ice age is also predicted for Europe, as 
well as the final destruction of Japan. It 
is a well known geological fact that before 
the former ice age, North America was prac- 
tically a semitropical paradise. Should the 
prophecies for Europe and Japan come true, 
North America might very easily again be- 
come a land of warmth and sunshine.—Mnrs. 
E. V. P, Detroit, Mich. 


EY, THA’ 


A SUMMER —. 
Prowiem! —# 
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New Jobs! More Jobs! 
FINGER PRINTING IS GROWING FAST 


Look What’s Happening! 


In 1929 there 
were 


604 


Identification Bureaus 
in the United States 


= 1 @, Cooke ~ “44 have. trained the mon who 


S) rin aS Cr sie 


... And Now Defense Work Demands Still MORE Experts 


extremely Important profen 
weet this training on th 


t, whether times are 


for men of this exclusive profession ia constantly increasing! 
See for yourself how many more Identification Bureaus 
there are now than there were just a few years ago. 


You Can Learn Quickly 


Yenrn, But it im't something anybody 
raining. ‘That ps 
need 


yon ‘coupon below brings it 
INSTITUTE OF APPLIED SCIENCE 
<"* 1920 Sunnyside Ave,, Dept. 12C2, Chicago, Ml, 
a 


canever take from you—ma protes 


Here Are the Facts 


Extremely Low 


W's not ike learning many other. thi 
Neetu heavy enbentes, Lestnine to bicome a finger print 
Ehpert conte you very iittio—eo little you'll wish you'd starved 


pe a een ee | 
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Use this “INVISIBLE WEAPON” 


--turn the tables on your enemy 


Learn Judo's amazing bag of 
tricks and you can toss 
ad 4 eough guy twice 

‘or weight. In 

UDO. 30 LESSONS IN 
HE MODERN SCIENCE 
OF JIU JITSU, you, learn 
the 103. most effective holds, 
defensive and offensive 


through simple directions and 
143 STEP-BY-STEP PHO- 
Tos. These ‘are the same 


bafflis ‘s of self-defense 
gow in eapebt £0 Uv. . 
officers in Chicago, 
Prot Kuwashims one of the world's 
Breatest masters of Judo. 
FREE! PRACTICE me 7 DAYS! 
Mail coupon for a ce 
LESSONS IN. TH 
SCIENCE. OF, JIU. fi 
few of the hol 
oot helps yous maser ths Tascnating 
art of detente and offense. Return yout 
copy within 7 days, if you decide nor to. 


keep it, and your money will be 
REDUCED TO 


PRENTICE-HALL, Inc. Dept. JT-1 
PRENTICE-HALL, Inc., Dept. JT-16, 


Tara edition now mates 
posable a oer the 

te Levolume | NAME. 
for only $1.89, | avoness 
Mail coupon now. spieen 
Prentice-Hall, Ine, | Cl Check bere It you Ca sncleina 


cio 
New York "| USanniretend guarantees ne 


QUALIFY at HOME 
for your pick of these 


RADIO JOBS 


Stay, cor yea 
ETANDARD. TRAINING 
Basic RADIO. COMMUN 
GATIONS. that 


FUNDAMENTALS OF RADIO 


By Six Distinguished Radio Experts 


OVER, 300 WORKING DIAGRAMS. 
i siple. “Price: Only $5. 


aay iis og apie 
eae a ook: Pvt rears It fr rtend. 
1 1 
: I 
u efunoteutianree 
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Patriotism Burns Brightly 
Even With the Lights Out 


Imnp that T have on hand about 50 used 
flashlight batteries. In these days when it is 
both uneconomical and unpatriotic to throw 
anything away, I am 
wondering if any of 
your readers know of a 
way in which I can still 
put these batteries to 
some good use—S, G. 
Philadelphia, Pa, 


‘TOSS SOME IN THE COAL 
FURNACE, TO CLEAN 


At first glance, our 
artist's suggestion may 
seem a bit on the waste- 
ful side, But actually it 
isn’t. The sinc casing 
of the cells will clean 
out the soot in the flues, and over a period of 
time, you'll find you are saving coal—Ed. 


So We Americans Are 
Just Softies, Eh? 


Ix your December issue, T. K. says that 
radio bugs all over the country who are 
pretty handy with soldering irons and other 
tools are being left out of the war effort. 
He wants to know what can be done to let 
them contribute their equipment and knowl- 
edge toward winning the war. Well, you can 
add two more radio bugs to the list—one a 
lad with a bad heart and who can't go to 
school, the other a blind piano tuner. We 
have the necessary equipment. All we need 
now is for someone to show us how we can 
do our share—R. D, B., Johnstown, Pa. 


One of These Days Gus 
Is Going to Blow Up 


Ix ream, in the November issue, the Gus 
Wilson automobile story, “Trouble Comes 
Double,” I noticed that Gus is smoking his 
pipe near his filling station, This T thought 
was against the law, as in every filling sta- 
tion I have ever been I nave scen big signs 
saying “No Smoking Allowed.” I just wanted 
to mention this to you because I think that 
smoking close to a gas pump is very danger- 
ous.—H. O, W., Dallas, Tex. 


Thanks, H. 0. W., for calling it to our at- 
tention, Personally, we are all very fond of 
Gus, and we'd certainly feel badly if anything 
ever happened to him.—Ed. 
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WIFE 


HERE IS JUSTA 


PARTIAL LIST 


JUST A FREUDY CAT 
by Jack Hantey 


MK. PREBLE GETS RID OF 11S 


SONGS AND BALLADS, 


The entice 


The, entire pron nde 
Seaurlar ad 


THE PLAYBOY’S HANDBOOK 


Wherein divers writers delve pleasantly into 
subjects of exotic and impas: 


FLERE are gathered in one pleasureladen book, all the neces: 
sary ingredients for every gay playboy. An open “sesam 
to hilarious, adult fun and frolic—a complete treasury of gaiety, 
burlesque and revelry—a handbook for the rollicking, regul 
convivial fellow. 
THE PLAYBOY'S HANDBOOK is a clever, cheerful, sly collec- 
tion of contemporary American Humor at its best, dishing out 
suppressed desires right and left and misbehaving in a daring, 
gleeful, unexpected and uproarious manner. 
Ranging from the e to the ridiculous, from “LIFE IN 
HOLLYWOOD” in the year 1942 to “THE GREEKS HAD A 
YEN FOR IT” two thousand years ago; from Benjamin Frank- 
in's classic “ADVICE TO A YOUNG MAN ON THE CHOICE 
OF A MAIDEN” to Dr. E, F. Bower's advice to “THE PLAYBOY 
AT FIFTY"—this farcical book is guaranteed to prove the most 
enjoyable reading of the year, 
DO NOT DENY yourself the enjoyment of these frivolities, Send 
for your copy of THE PLAYBOY'S HANDBOOK now! The 
prices only $1.00—the enjoyment is. a thousandfold. (You'll 
ve to chain it down to keep your friends from borrowing it.) 


by James Thurber 


————— 
Koickerbocker Pub. Co., Dept. P-822 
92 Liberty St., New York, N.Y. 


‘Rush me of THE PLAYBOY'S ! 
ANDO! 1 
in. 1 
months. afterwards wok 


find get my money back 
(©) Tenelose $1.00 fn full 


MECHANICS 
OWNERS 
SERVICE- 
STATIONS 


MANUAL 


AT OUR RISK 


Gives Quick, Pictured, 
‘Step-by-Step Instructions 
Covers EVERY Job on EVERY 

‘Truck Made Since 1936 
If it's YOUR Job to keep "em on 


900 PAGES=1400 
ILLUSTRATIONS 
Glear. detalted tnstrue- 
Job on: every «model of 
‘il trucks, 1036—i0422 


‘OMG, Timken. 
ANL baste adjustment, 
Anarepel 


She country. 


‘Anyone Can Uso It 
MoToR's Truck Repair Manval 
gappake ordinary mi 


‘Systems. (Car 

Guretor ‘Automate 

‘Choke, intake nants 
‘Cont 


Spultstion: ben a 
‘Madison Avenue, New York, N.'¥- 


MoToR BOOK DEPT... Desk 22T, 572 Madison Ave., New York, N.Y. 
Push me MoToR's New Truck Repalr Manual. If 0-5. T wil 

remit $2 19.7 days, and $2 monthly for’ months plus 350 wil 

shtzge with snl payment, (039 im all) t 

Booe in ais. wbrelen price $i, cash with order) 

NAME... CAGE... 


‘will re 


OCCUPATION & EMPLOYER... 
Save Sct Check here If you enclose $3.00 (Porsien $10) with 
coupon. We then pay 5c costs. Same T-day return privilege. 
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Coming Next Month 


MEET THE B.-26, fastest and fightingest two- 
engined medium bomber in the air today. In 
‘one of a series of articles on our military 
craft, William S. Friedman sketches the 
story of this paradoxical plane which combines 
the flying qualities of a fighter with the bomb- 
toting capacity of an Army truck. 


MEN BEFORE THE MAST in our modern 
merchant marine are in the front line every 
hour they are at sea. How are they trained and 
equipped to meet the constant peril of torpedo- 
ing? An article tells about the new safety de- 
vices that protect our merchant seamen and, 
even more important, the rigorous schooling that 
teaches them to save themselves and others. 


CONDENSATION is a saboteur who works 
unseen under your very roof. In scores of ways 
he attacks your home and its furnishings. To 
check his inroads, inform yourself on the com- 
mon sources of condensation and their cure. A 
few minutes’ reading may save you costly re- 
pairs and replacements later on. 


WHEN YOU SEE real battle scenes on the 
screen of your movie theater, or on the pages of 
newspapers and magazines, you are indebted to 
the skill and courage of military or civilian 
photographers who have risked their lives to 
let you see what the war is really like. You'll 
be interested in the story of their work and 
the way their pictures come to you. 


OUR TANKS have made history in Africa and 
on other battlefronts of the world. Yet few 
Americans know the whole story of their de- 
velopment and of the industrial miracle that is 
pouring them out to crush the Axis under their 
irresistible treads. In pictures and text our 
tanks pass in review, from the first World War 
copies of French models to the monsters in 
today’s lineup. 


MODEL-PLANE BUILDERS have borne up 
bravely under the hardships of war, which to 
them meant shortages of rubber, metals, and 
other materials. Most serious blow of all was 
the freezing of stocks of balsa wood, a prime 
necessity in their production program. Now 
| comes Frank Zaic with timely suggestions for 

using sugar pine, basswood, and other avail- 
| able substitutes. 
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33 POWER 


TELESCOP, 


—LENS KIT 


You can now own a genuin| 
telescope by making it in one evening 
easy work. Included FREE with this Special Offer of "WONDERS 
OF SCIENCE, SIMPLIFIED," are all the optical parts com- 
pletely finished for a refracting, astro- 
Romical telescove over 4 feet long. You 
can aee the mountains and craters on the 
moon, the ringed planet Saturn, Jupiter 
‘End double atars, ete. See airplanes, ailps 
‘nd bundreds of other Interesting sights, 
Makes objects miles away appear close. 
Complete lens kit contains 2" diameter 
ground and polished objective lens and 33 
power eyeplece lens made In the good old 
EBA. with full directions for mounting, 
Read how ‘you can get your 33. power 
telescope lens kit FREE with this ‘offer. 


WONDERS AND MYSTERIES OF SCIENCE 
IN THRILLING STORY AND 1,000 PICTURES 


You can now enter the wondrous world 
of tomorrow. You can now go on thrilling 
tours through the wonderland of Science: 
the microscope, the 
fe tours through talk- 
ing picture siudios and television studi 
Here is aviation opening up the new world 
Of apeed und distance. And here, too, is 
Yhe 'photo-eleetrie ceil, the marvelous 
eagle eye that Will make men of the fu- 
ture supermen. These and hundreds of 
I yours in the THREE EX- 
JUMES of 


HUNDREDS OF PHOTOGRAPHS, 
MAPS, DRAWINGS, ETC. 


3 Volumes Bound in 1 


Volume 1 — PARTIAL CONTENTS 
WONDERS OF NATURE 
BOOK 4. History & mystery of 


Wome Hare 


2 Herionn pt Feast, sndt i 
Bis TSA" ofan Rebite Volcane 


Volume Il — PARTIAL CONTENTS 


niy"howor entre 


Buvslopment' af Wodera Locumotives 


selene REG hel ERIN, 
reer, a Great Seder Seeman 


Volume Ill — PARTIAL CONTENTS 
WONDERS OF LIFE 


OOK A4:_Proniuoric Creatures 


Poets Hatch ant 
Berta och 
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3 GREAT VOLUMES BOUND TOGETHER 
CONTAIN 1,000 PICTURES AND 15 BOOKS 
‘This fascinating work contains three 

thrilling volumes bound together. It is 
packed with a thousand pletures which 
Aimplify ts contents. ‘Think of It—doze 
fand dozens, hundreds and hundreds of 
sclentific pictures. Pictures of all kinds 
on Mechanies, Astronomy, Physics, Bi 
ogy, ete.—dynamie diagrams, panoramic 
iilustrations, and action-photographs up 
to 100 square inches in size! ‘Thi 
dreds and hundreds of dazzling ih 

1m three Rorgeous vollumes 

the three volumes Is almost a 


YOUR FRIENDS WILL ADMIRE YOU 
Turough the simplicity of the text, the 
ndous record of Science is brought 
inly before you. ‘The mightiest mar- 
mankind thrill you as you read 
thelr stories. Invention, Geography, 20- 
ology, Engineering, ete.—they are no sim- 
ple and easy to understand. No wonder 
every person who has read and mastered 
this exciting wonderbook becomes a 
“walking encyclopedia” and ts looked up 
oy his friends as a “scientific wizard.” 


BIG FREE OFFER—SEND NO MONEY 
ese three great, profusely-tiluatrated 

‘of *“Wonders of Science, Simplt- 
1" (hound together) formerly sold for 
00. But it is offered to you now for 
ly $1.98 plus postage. Act at once and 
e will include FREE with your order 
fe 33 power long distance telescope 
fis Kit described above, You take no 
sk because you must be 100% delight 
4 or you may return for full refund 
vithin five days. ACT NOW—as this 
fer Is limited to the supply of 33 pow~ 
fr telescope lens kits available. This 
biter may never be yours again. So 
RUSH COUPON AT ONCE. 
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A: RECENT SURVEY of the various types of physical defects 
which have made it necessary for draft boards to reject men for 
military service has brought to light some rather curious facts about 
our national health. In New England most rejections are due to 
bad teeth; in the Northwest to heart trouble; in the Great Lakes 
region to goiter; in Texas to blindness, and in the Gulf states and 
the Southeast to drug addiction and alcoholism. This geographical 
distribution of physical defects, however, is believed by Dr. H. 

Shapiro, anthropologist of the Museum of Natural History, to be 
caused as much by heredity as by local physical and social conditions. 


( I. DO-IT-BETTER PRINCIPLE which is now basic in every 
industry connected with the war, has now found its way into the 
building of side-launched ships. A whole row of these boats are 
built side by side, extending back from the edge of the water. Start- 
ing with the one farthest back, each ship is moved a step closer 
with each stage of production until, virtually completed, it topples 
off the end into the water. Besides speeding production, this a 
sembly-line method has revealed the best angle of tilt for a ship, 
the right velocity for launching, and the proper degree of roll as 
it hits the water. 


Ad xew CHEMICAL PROCESS of reclaiming rubber, which 
will add considerably to the longevity of a recapped tire, has 
recently announced by an eastern rubber company. Said to 
reduce the “cooking” time from 12 hours to 20 minutes, and to 
eliminate the heat and oxygen treatment which has the effect of 
destroying the tensile strength of reclaimed rubber, the new 
process promises mileages up to as high as 18,000 miles instead of 
the mere 10,000 now being obtained. Although the process 
being kept secret from the general public, it is being made avai 
able to rubber-reclaiming companies for the duration without 
payment of royalties. 


Devs GOOD FELLOWS whose mornings after are per: 

blighted by a “hangover” and the fluttering of butterfly wings in 
the stomach, may find solace in the medical pronouncement that 
these deplorable conditions are not necessarily a retribution of 
overindulgence. The authority in question s 
biliary tract which is at fault when “reasonable amounts of alcohol 
produce ill effects.” The good doctor, however, makes no estimate 
of what is a reasonable amount. 


é I OMBIN, A CLOTTING AGENT which the blood forms 
when it is being shed, can now be obtained in large quantities in 
sterilized form. The method of producing it has been developed 
by a professor of the Moscow University, and the agent is being 
used with outstanding success on wounded Russian soldiers. When 
mixed with blood, the new solution will clot it within three to 
five seconds. 
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Paks FieniNe | 
THE and wrap rolls securely, Do not mail 
aE sire Alte "pl. i 
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It’s easy to follow the clear, simple instruc- 
tions and diagrams in this new book. Shows how 
to make freight cars, baggage cars, pullmans and 
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«+a proved by any comparison ! 


‘Send for CATALOG 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


‘Largest in the East 


DEPT.) “IG NEWARK AVENUE JERSEY CITY, HL J. 


LEARN manne CARTOON! NG 


MONEY-BACK 
GUNRANTEE 
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Resident Courses.” Textbooks included, 
hich ‘are Navy. Publications 
tes to those passing final exai 
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x. , dont WORRY 


5 Why put up with years of ABour 
3 in 1 RADIO TL needless discomfort and 
Only $1.00 Postpaid worry? Try a Brooks Auto- 
1. Aerial matic Air Cushion, This 
imineter marvelous appliance per- 


mits the opening to close, 
yet holdsreducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it, 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 


2. Antenna Tuner 


To safeguard and preserve the Au 


—buy Defense Savings Bonds and Stamps. proof of results. All’ correspondence confidential. 
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Sirs: Rush to me without charge—cop3 
32-page book, ‘How to Get a U. 8. Govern- 
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Some good news about Tin 
we think you should know 


[ENO eee that the Japs are 
camped on 80% of the world’s 
tin supply and that America is 
facing a critical tin shortage. 

You have been asked to salvage 
every single tin can you use—to 
save every possible ounce of this 
vital war material, But, today, 
there is good news about the tin you 
salvage—and we believe you should 
know that news. 

This is it: A new electrical pro- 
makes the tin used in tin 
go 3 times farther now than it did before. 

Tin plate was formerly made by dipping thin 
steel sheets in molten tin. It produced a satisfac- 
tory coating, but used more tin than was really 
necessary. 

American engineers devised a new method— 
electroplating the steel with pure tin—and the 
result was a coating that required only one third 
as much tin, 

But the new tin plate had disadvantages. It 
was porous and did not provide complete protec- 
tion against the acids in certain kinds of food. 


Then Westinghouse stepped in. 
Our research men and engineers, in 


tion with engineers of the stee] industry, found a 
way of using radio waves to heat the dull, imper- 


ce: 
cai 


fect surface so that the tin fused almost instantly 
into a smooth, protective coating. 

And the process is fost. A single machine can 
turn out enough tin plate in 18 minutes to cover 
‘an area the size of a football field! 

This new device is a typical example of elec- 
tronics at work—a result of Westinghouse elec- 
trical research and “know-how.” Already it is 
being installed in mills that turn out tin plate 
for a third of all the nation’s food cans. 
jaturally, this does not mean that there is less 
need for you to salvage your old tin cans. On the 
contrary—more than eter, tin is needed to protect 
the food supplied to our fighting men all over 
the world. 

Westinghouse Electrie and Manufacturing 
Company, Pittsburgh, Pa. 


Westinghouse @ 


PLANTS IN 25 CITIES—OFFICES EVERYWHERE 
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Nerve 
Center 
of the Fighting Forces 


WASHINGTON’S COLOSSAL PENTAGON BUILDING 


By ALDEN P. ARMAGNAC 


‘OU stop at a reception desk and ask to 

see the Army officer with whom you 
have an appointment, Casually the operator 
calls Extension 73,759. 

“His office is 2E250," she tells you, “Please 
wait for an escort.” 

You are glad to have a guide. You are in 
the largest building in the world, the Army's 
newly completed Pentagon Building at Ar- 
lington, Va. Nerve center of our fighting 
forces all over the world, it now houses War 
Department personnel formerly scattered 
throughout Washington, D.C,, in 17 dif- 
ferent buildings. The result of this centrali- 
zation, which effects a tremendous gain in 
efficiency in the department's job of direct- 
ing a global war, is a city of 40,000 workers 
under a single roof. 

Your approach gave you a view of a low- 
lying building, faced with buff limestone and 
roofed with dark-green slate—remarkable 
only for its great length. Actually you saw 
only one or two of its five concentric di- 
visions that ring a central court like a medi- 
eval fortress. The structure camoutiages its 
sheer immensity. Once inside, you experi- 
ence something of the sensation of a tourist 
viewing Niagara Falls for the first time. 
You walk more than a city block, part of 
another—and even then you find that you 


H 


of our 


in this five-sided building, oeross the Potomac from the city of Washingto! 
ghting force:—the offices of the Wor Department. Measuri 
the building still provides easy access from one office to ancther, 


have only reached the six-acre central court. 

Torrents of humanity swirl through its 
corridors—Army officers and men, civilian 
specialists, stenographers, cafeteria wait- 
resses, switchboard operators, messengers. 
At once you are impressed by the absence of 
confusion. Everyone seems to know exactly 
where he is going, how to get there—and 
keeps moving. A maze of passageways that 
first bewildered you turns out, on further 
acquaintance, to be a masterpiece of scien- 
tifie design. 

Planning this architect's dream called for 
the aid of geometry. In theory a perfect 
circle would be ideal for access to all offices. 
More practical structurally, a ring of 
straight sections would approach a circle 
closely enough. Thus evolved, upon the 
drafting board, the five-sided or pentagon 
shape from which the giant building takes 
its name. Working day and night, 15,000 
men have transformed the dream into re- 
ality in the record-shattering time of 15 
months. 

From a main corridor bordering the inner 
court, numbered corridors extend radially to 
the outer rings. They intersect concentric, 
lettered passageways in each ring, forming 
a spider-web pattern. The main, inner cor- 
ridor becomes @ short cut between distant 
parts of the building. ‘Though the structure 
measures nearly a mile in (CONTINUED) 


he 
nearly a mile in circumfero 
jasy occess, 100, to the capital 


Highwoys run right into the big 
Pentagon Building with provision 
for arrival or departure by bus 
‘of 30,000 persons an hour. The 
cafeterias can serve 6,000 meals 
ot a time with military efficiency. 
Ramps are used for the most 

instead of elevators to save ti 

in going fr floor to floor in 
this'modern eily within @ buildiog 


Drawings by B. G. SEIELSTAD 
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ROUTE BETWEEN 
DISTANT OFFICES, 
ALONG OUTER 


This pentagon design wos 
favakent the huge building. Pa: 
ntifically laid out so thot maxi 
distance on any of the five floors is 1,800 feet 


perimeter, the maximum walking distance 
between two offices on the same floor is 
1,800 feet, and this is an exceptional figure. 

‘The mystifying symbol "2E250" supplies 
exact directions for getting to the office it 
designates. Translated, it becomes, “Second 
floor, Ring E, Corridor and the remain- 
ing numbers indicate the door. 

Because the $49,000,000 Pentagon Build- 
ing is a low one, it has been possible to dis- 
pense almost entirely with passenger eleva- 
tors, yielding the dual advantage of saving 
space and of avoiding delays and congestion. 
For vertical travel, occupants use ramps 
and escalators. 


Providing telephone 
gigantic undertaking 
cables to Washington across the Potor 


The lines | 


Compared with the height of the big E 
ing or the length of the liner Qi 

the immensity of the area covered is easily seen, 

The total floor space is 4,000,000 square fe 


Of the building's occupants, the most 
prominent include Henry L, Stimson, Secre- 
tary of War, and Gen, George C. Marshall, 
Chief of Staff of the United States Army. 
Allocation of offices in the various parts of 
the building was carefully planned to facili- 
tate co-operation between officials and de- 
partments in related fields, Each floor has 
walls and pillars of a distinguishing color. 
Brown identifies the first floor; green, the 
second or main floor; red, the third floor; 
gray, the fourth floor; and blue, the fifth 
floor, 

Offices range in size from small rooms to 
working spaces as large as 50 by 400 feet. 


rvice for the new $35,000,000 War Department building in Arlington, Va., was a 
itself. Here one of two barges em 


jed starts paying off six of the twalve 
in 2,000-foot trenches dredged in the river bed 


Total floor space reaches the staggering 
figure of 4,000,000 square feet, considerably 
more than that of the previous biggest build- 
ing—Chicago's famed Merchandise Mart. 
‘Year-round air conditioning assures comfort. 

Nearly 300 operators, at the world’s larg- 
est private branch switchboard, daily put 
through a total of about 200,000 outgoing 
and incoming calls. Interoffice calls, num- 
bering more than 100,000 a day, are handled 
automatically. Construction of a switch- 
board of unprecedented size required special 
research by engineers of the Bell Telephone 
Laboratories, the Western Electric Com- 
pany, and the local telephone company, to 
solve its intricate technical problems. Tele- 
phone cables within the Pentagon Building 
contain nearly 150,000,000 feet of wire. 

‘Twelve submarine cables, each 2,000 feet 
long, cross the Potomac River to connect 
with a smaller, completely automatic “satel- 
lite switchboard” in Washington. This serves 
Army offices remaining there. The cables 
also link the Pentagon Building with the 
nation’s telephone system. From Arlington, 
special barges slowly traveled across the 
river unreeling the cables into trenches pre- 
viously dredged on the bottom. A diver fol- 
lowed in the wake of the barges and guided 
the cables into their beds. 

‘Within the building, dispatches and written 
memoranda travel by messenger, or are shot 
through a pneumatic tube system in con- 
veyors that accommodate flat documents 
up to 10 by 14 inches in size. 

Enormous cafeterias, staffed by well- 
trained help, feed as many as 6,000 persons 
at a time with military efficiency. Dupli- 
cate counters at opposite sides double the 
number of patrons that may be served at 


once. Looking around the mass of occupied 
tables, you miss something—the deafening 
babel of a crowd of people in animated con- 
versation. A  sound-absorbing acoustical 
ceiling takes care of that. 

Transporting a city’s population to and 
from a single building each day presents a 
major problem that has been solved on a 
correspondingly grand scale. A three-lane 
bus and taxi terminal, with facilities rival- 
ing those of a great railroad station, extends 
beneath a concourse 680 feet long and 150 
feet wide. As many as 28 busses may be 
loaded simultaneously in each of the two 
bus lanes, and 300,000 persons may arrive 
or depart in an hour. Fares are placed in 
turnstiles, and busses are announced and 
dispatched by an electrical control system. 
For those who drive to work, two enormous 
paved areas, north and south of the building, 
provide parking space for 8,000 cars. Within 
60 minutes, the spaces can be filled or 
emptied. Staggered hours are expected to 
expedite traffic. 

New highway projects, including four 
clover leaves and connections with through 
routes, afford speedy travel to any point of 
the compass, including near-by Washington. 
‘Thus the war center has been removed from 
the congestion of the capital, but has been 
kept within quick access, 

By choosing a framework of reinforced 
conerete, architects and engineers have 
saved thousands of tons of steel for war 
needs. They have built a permanent build- 
ing, they point out, for little more than 
the cost of a temporary one. Fifty or per- 
haps 100 years from now, the Pentagon 
Building is expected to be still playing its 
part in guarding the nation. 


licing Incoming underground cables to interior 
cables in a communications link that handles 200,000 
incoming and outgoing calls a day. Telephone cables 
in the tagon jing contain nearly 150,000,000 
feet of wire connecting to 9,990 pairs of outside wires 


ore key mechanisms 


world's largest private 
installed in the Army's 
entral building. Necrly 300 operators 


ore employed in expediting the connections 


Here is a knife that does everything to a fish but catch it and cook 
pocketknife; opened, it has two blades joined end to end—and it scal 


Closed, it looks like any 
cleans, and weighs the fish 


Knife Puts Fish on Seales 


ISH can be weighed as well as cleaned and scaled 

with a new all-around fish knife invented by J. M. 
Robinson, of New York City. This knife, which he calls 
a Fishweigh knife, looks like an ordinary pocketknife 
when it is closed; but opened, it discloses two blades 
hinged end to end—one for cleaning fish, the other for 
scaling them. 

‘These two blades, which lock together in a straight 
line when open, are notched in quarter-pound divisions 
to serve as a scale beam when a catch is weighed. The 
fish is suspended from a sharp ripping hook at the end 
of the outer blade, and the ring-belt clasp—removed 
from the butt of the handle—is used as a fulcrum. The 
handle itself serves as a balance weight at the other end, 
and can correct the weight to the nearest ounce by 
being shifted to one of four different angles. 

The knife is capable of weighing fish up to as high 
as six pounds. For heavier fish, thin metal strips can 
be attached to the handle which will increase the knife’s 
range up to ten pounds. 


belt clasp 
and handle is 
when the knife 
‘ar scales. Its sharp, 
hooked blade cuts clean 


COCKPIT 


SHOOTS PILOT FROM 
STRICKEN AIRPLANE 


'RAPPED in the cockpit of his burning or 

falling plane, a pilot of the new German 
Focke-Wulf 190 fighter can instantly blow 
off the transparent cover and throw himself 
clear of the doomed ship. The “exploding” 
cockpit feature, found to be part of the 
equipment of a plane recently forced down 
on British soil, is operated by a handle 
mounted on the instrument panel. When 
this is pulled, it fires an explosive cartridge 
which, in turn, shatters a lock bar that holds 
the cockpit cover in place. Snatched by the 
slip stream from the propeller, the cover 
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RELEASE GUN, 
EXPLODING CARTRIDGE 
BREAKS LOCKING GAR__ 


flies off. If possible, the pilot turns the 
plane over on its back at the same time that 
he jettisons the cockpit cover; this enables 
him to fall quickly and easily into space. 

Another innovation in the rescue gear is 
that the pilot's parachute pack is carried on 
his back while his collapsible dinghy is 
folded into a cushion on which he sits. If he 
is forced down into the sea, the pilot can, 
by turning the screw of a compressed-air 
cylinder, inflate the dinghy in a matter of a 
few seconds, his flotation jacket keeping 
him afloat in the meanwhile. 
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Stoning Gan One Ill 


Loying @ 16-inch pipe lin 
through which natural gos 
will flow to war-industry 
plants in the Los Angeles 
area from subterranean 
storage places. Drawn from 
il fields in surrounding 
country, the gas will be 
forced down five oil wells 
by compressors like those 
seen at the right, forming 
@ reservoir from which os 
much as 30,000,000 cubic 
feet a day may be drawn 
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PUMPED BACK INTO THE GROUND 
THROUGH OLD OIL WELLS, FUEL 
WILL SUPPLY WAR INDUSTRIES 


periods of extreme cold and heavy loads, 

California authorities are storing more 
than a mile underground three billion cubic 
feet of natural gas—enough to keep a mil- 
lion homes warm for a month. Collected 
from a score of fields along a 200-mile front 
in Southern California, the gas will be com- 
pressed and forced down five oil wells in a 
240-acre area of the Playa del Rey field, near 
Venice. When needed, it will be extracted 
and supplied to war-plant users in the Los 
Angeles area. 

Eight 200-hp. compressors will take over 
the job of injecting the gas, under pressures 
as high as 850 pounds per square inch. A 
16-inch pipe line will carry the gas from 
other fields, including the famous Kettleman 
Hills and the Ventura field, most of it com- 
ing from the latter area. One billion feet of 
gas will be held in the Playa del Rey field as 
@ base, with two billion serving as a float- 
ing supply to be withdrawn when needed. 

During its lifetime Playa del Rey has 
yielded 10,000,000 barrels of oil and five 


Te KEEP war industries fueled during 


billion cubic feet of gas. Now 
gas pressure has dropped to 50 
pounds per square inch at the 
wells. Because the producing 
zone of conglomerate oil sand 
“pinches off” at the sides, there- 
by preventing gas leakage, ge- 
ologists think gas can be stored 
in this natural reservoir indefi- 
nitely. 

It is anticipated by Professor 
John Dodge, University of South- 
ern California geologist and 
consultant to the California Rail- 
road Commission, charged with 
developing the project, that sel- 
dom will more than 30,000,000 
feet be withdrawn in a single day. 
During periods of peak demands, 
the Los Angeles area consume: 
500,000,000 feet daily. 

‘Tests made in other fields 
show that no physical or chem- 
ical changes take place in the 
injected gas, and that it emerges 
with the same heat value as 
when originally taken from its 
home field. 

Plans are also being made to 
pump surplus gasoline back into 
California oil fields. As with gas, 
gasoline will be stored in se- 
lected fields where it will not 
wander away. The characteris- 
tics of the oil are such that gas- 
line will not be ruined. Studies 
made by California oil com- 
panies show that in some in- 
stances, gasoline injected into a 
field precipitates solid asphalt 
from the oil, thus setting up bar- 
riers which make future produc- 
tion impossible. Gasoline re- 
stored to the earth will be forced 
into structures containing light 
oil, and sand through which it 
can flow easily. 


Formations in which natural gos 
to be stored are selected accor: 

to she and location, by moons of 
electrical logs gees 
cords of various wells. All must be 
closed structures to keep the gos 
from seeping away. Gai also 
may be stored underground this way 
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BSENTONITE 


ON BATTLE LINES OF 
TEST-TUBE SOLDIERS 


By ALFRED H. SINKS 


IKE you and me and 130,000,000 others, 
the American chemist is in this war 
to win. But unlike most of us, he's fight- 
ing it on a thousand fronts at once. He 
sees that Marines pushing forward in the 
South Pacific have more punch in their 
ammunition, that our planes have the extra 
snap and drive of high-octane gasoline, 
that there is TNT in those 8,000-pound 
bombs that drop on German war plants. At 
the same time it’s his job to see that Tom 
Jones, defense worker, doesn't get sick 
from exposure because he can’t get a wool 
overcoat, a rubberized raincoat, or medi- 
cines. And that Mrs. Jones’ table has va- 
riety even though tin is needed for war 
industry and can’t be spared for cans. 

‘This war is being fought by billions of 
people using hundreds of thousands of 
things. It's being fought with everything 
from high explosives and heavy metals to 
that tiny bit of plastic that goes into the 
tips of your shoelaces in order to save 
that much more metal for ships and tanks. 
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Thousands of those things are born in 
the test tube or under the microscope. The 
chemist has been drafted for the duration. 
His job is as vast as global war: new, bet- 
ter, quicker ways of making the old things 


; . new things to take the place of the old 
where shortages threaten war production 
or civilian comfort. 

For chemistry at war doesn't mean just 
poison gases like chlorine, phosgene, or 
lewisite. It doesn’t mean “secret weapons.” 
It means new landing fields for fighting 
planes created overnight. Chemistry does 
that. Barrels of dilute sodium silicate 
poured over raw meadowland toughens the 
ground and saves weeks of digging, of haul- 
ing crushed stone for a foundation. Then 
a layer of new, quick-setting, tougher as- 
phalt, and your war birds can hit the tar- 
mac at 150 miles an hour with no fear 
of a crack-up. 

It means tanks, trucks, and jeeps rolling 
forward under cover of a smoke screen 
made with chlorsulphonic acid. And the 
chemist had to find something to take the 
place of the chlorine that whitened your 
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LAND, SEA, AND SKY, AS WELL AS IN FACTORY AND HOME, 
FURNISH THE MATERIALS OF VICTORY AND A BETTER LIFE 


Fight ow (O00 Frowts } 


linen or bleached the pulp for your morning 
newspaper, to scrape together all the chlor- 
ine needed at the front. 

‘The foot soldier behind those tanks owes 
a big debt to the chemist. The lining of his 
combat helmet is not metal. The stock of 
his Tommy gun is not wood. Both are 
phenol formaldehyde plastics compounded 
out of the same chemicals. 

He may smash through enemy lines. The 
advance may carry him two or three days’ 
march ahead of his field kitchens. But in 
his pack your doughboy carries several ob- 
long packets of Ration K. Each contains 
the equivalent of three full meals—a day's 
rations, in a container the size of a sample 
box of breakfast food! 

Special goggles protect his eyes against 
the glare of desert sands or arctic snows. 
And if the lenses should become scratched 
or dented, he merely throws them away and 
slips in another pair. Molded out of a light- 
polarizing, nonshatterable vinyl polymer, 
they are produced in a fraction of the time 
and at a fraction of the cost of grinding 
glass lenses, Best of all, eyeglasses are no 
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longer a danger to the soldier in battle. 
Chemistry found the answer to that prob- 
lem and to many others—like the danger 
of death from fire in a plane set ablaze by 
enemy incendiary bullets. Today your 
fighter pilot's flying suit may char, but it 
will not burn, It has been made flameproof 
with tricesyl phosphate or with ammonium 
sulphamate. 

In field and base hospital, chemistry plays 
a major part. Army medical men are be- 
ginning now to talk about our “victory” at 
Pearl Harbor—the victory of sulfanilamide 
and sulfathiazole, made in the U.S.A. But 
the chemist has already passed beyond the 
miracle of the sulfa drugs. Synthetic urea, 
long used in making plastics, fertilizers, and 
beverage alcohol, is expected to save thou- 
sands of lives through a new technique for 
the treatment of wounds. 

Malaria is an enemy more deadly than the 
combined Axis armies. Each year it kills 
more victims than died on both sides in the 
last World War. Without quinine, or some 
other weapon against malaria, our soldiers 
could not hold out for a month in the South 
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Pacific, Africa, or India. Our major sources 
of quinine are in Japanese hands today. 
Yet, less than a year after Pearl Harbor, 
three new American-made drugs, plasmo- 
quin, atebrin, and totaquine, are competing 
for the honor of filling quinine’s shoes. The 
first two are synthetic quinines. The third 
is made, like quinine, from cinchona bark. 
South America cannot supply us with 
enough cinchona bark to give us the quinine 
we need, But it can ship us enough to make 
a little quinine, plus plenty of totaquine. 
‘That's good news not only for our fighting 
men in tropical countries, but for something 
like 1,000,000 civilians in the United States 
who have malaria today. 

‘These jobs sound important enough, and 
thousands of them add up to big figures on 
the score card of total war, But there are 
far bigger jobs. 

Let's look at the new heavy artillery of 
American chemistry at war. These big guns 
are the latest fractional distillation towers 


packed three square meals into as many compact 


Units weighing @ total of less than two pounds. 
Here Maj. W. E. Harper of the Army's Subsistence 
Research Laboratory compares the bulk of the din- 
ner unit with that of a comparable ordinary meal 
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In the U, S. Army's Field Ration K, chemistry has 


and cracking plants for breaking down 
erude oil into many vital war materials. 
‘More impressive than the biggest blast fur- 
naces of the steel age, the huge batteries of 
sleek, cylindrical columns are like cannon 
aimed to shoot half way round the world— 
which is just what they are doing. 

Within two years, they will be turning 
out enough butadiene to give us more than 
1,000,000 tons of synthetic rubber. From 
those towers, instead of the plantations of 
Malaya, will come the tires for our trucks, 
tanks, planes, pontons, self-sealing gaso- 
line tanks, and gas masks—as well as for 
our own aging cars. 

From those same heavy batteries will pour 
motor fuel—100-octane and far higher if 
our engineers can design motors to make 
full use of such gasoline—light oil; benzene; 
acetylene for plastics, rubber, and synthetic 
textiles; and toluene. 

Suppose a chemist had walked into the 
G.H.Q. of the Allied High Command in 1917 
and said: “Gentlemen, give me 
plenty of petroleum—just plain crude 
oil—and money to build plants, and 
I'll guarantee you as much TNT as 
you can use!" What would have hap- 
pened? The august generals would 
have shipped him off to an asylum. 

Trinitrotoluene — innocent-looking 
pale, yellow crystals made up of car- 
bon, hydrogen, oxygen, and nitrogen 

is the demon destroyer of modern 
war. TNT is made from toluene and 
nitric acid. Step it up with more 
nitrogen in the form of ammonium 
nitrate and you have amatol, another 
deadly explosive, 

In World War I the Allies had to 
depend for nitrogen compounds on 
natural nitrates, chiefly Chile salt- 
peter. These had to be mined, lugged 


BREAKFAST consists of moat, two kinds 
of crackers, soluble coffee, sugar, malted 
milk and dextrose tablets, ond chewing gum 
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hundreds of miles to the seacoast, loaded 
onto ships. Those ships—thousands of them 
—threaded their way painfully across the 
world’s oceans at six or eight knots. Then, 
unless they were sent to the bottom by Ger- 
man subs the nitrates were unloaded, 
shipped again, refined, treated with sul- 
phuric acid, and finally made into nitric 
acid for explosives. 

Toluene, the other partner in the combi- 
nation, has a romantic history. Discovered 
by a French chemist just 100 years ago in 
the balsam of the tolu, a tree that grows in 
South America, it was later obtained from 
the balsam of an Asiatic palm, called "Drag- 
on’s Blood.” Its chief use then was to give 
a pleasant taste to cough sirups. But before 
it found its way into the manufacture of 
high explosives, toluene was being recovered 
from coal tar. 

At that particular job, the Allies were 
hopelessly outclassed. ‘The chemists of Ger- 
many were years ahead in breaking down 
that black, sticky mass called coal tar, a 
by-product of the coke ovens that furnished 
fuel to her enormous steel industry. From 
it, the Germans had built up a long list of 
synthetic dyes and drugs, and they were 
ready to turn their skill to more deadly 
work, 

But the American dye industry was in its 
infancy 25 years ago. It could turn out no 
more than a fraction of the toluene needed 
by the Allies, 

‘Yet since Pearl Harbor the rash promise 
of “all the TNT you can use” has been made 
by American chemists. And it will be kept. 
For American petroleum chemists have 
learned to make toluene from crude oil far 
faster than it can be synthesized from coal 
tar. When our plants are finished, toluene 
will pour out in quantities to match our new 
production of nitrogen, which will literally 


DINNER (noon meal) includes meat, crackers, 
tube of concentrated bouillon, dextrose tablets, 
‘and again a stick of chewing gum to top it off 
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SUPPER is crackers, meat, o "Ration D" chocolate bar, 
suger, powdered 
“D bar” and the lemon juice are fortified with vitamins 


be snatched out of the air through the high- 
pressure synthesis of ammonia! 
High-octane gasoline is really the grand- 
father of the TNT bombs that drop on Ger- 
many today—a grandfather only five years 
old! It was while seeking means of making 
more high-octane fuel that petroleum 
chemists discovered they could break crude 
oil down and reshape it into a host of other 
things. In working for more and better 
high-octane, they learned to make hydro- 
carbon, ethyl and methyl alcohol, and other 
carbon-hydrogen-oxygen compounds that 
are the bricks and stones from which are 
built lacquers, paints, varnishes, and sol- 
vents; rayons and plastics; dyestuffs, tex- 
tile and leather oils; synthetic rubber; medi- 
cines, chloroform, poisons, toiletries, tear 
gas, poison gas, vitamins, soapless soaps, a 
spray to ripen green fruit after it has been 
picked—and toluene! They discovered that 
it is possible to make from crude oil many 
things that can be obtained from coal tar. 
Not only in big things are our battles 
being fought and won in American labora- 
tories. Some of the lesser skirmishes are 
nearly as important and just as interesting. 
Early in the defense program the Army's 
ordnance men realized that a shortage of 
brass would hold up the manufacture of 
cartridge cases. Unlimited TNT would win 
no wars unless we had the cartridges. To 
make the cases out of thin-gauge steel was 
easy. Copper plating would take care of 
the outside. But the inside must withstand 
nitrocellulose, nitroglycerin, acetic acid, am- 
monium hydroxide, ethyl alcohol, and ethyl 
ether. If it is coated, the coating must re- 
sist extremes of heat and cold. It is worth- 
less if it scratches or chips off when the 
shell is loaded. ‘The chemists of Frankford 
Arsenal found the answer in a straight, 
water-clear, phenol formaldehyde baked-on 


lemon ju chewing gum. Both the 
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finish. Yes, you skeet shooters and rifle 
fans, the day of dependence on expensive 
brass for cartridges is past. 

Armies that have to fight in all kinds of 
climates use staggering quantities of wool. 
It would take nearly the entire wool clip of 
the United States for two years to outfit 
every soldier in our Army, not counting 
civilians or the troops of our allies! Yet 
the spoilage of woolen goods is tremendous, 
as every housewife knows. One female 
moth and her descendants can, in a single 
year, destroy as much Wool as 13 sheep can 
produce! Soap alkalis ruin wool, while cer- 
tain enzymes decompose it and some bac- 
teria seem to thrive on it. 


ITS molecular structure, wool differs 
from all other fibers. Long chains of mole- 
cules are joined together by other, weaker 
chains, sprouting in all three dimensions. 
It is these weak cross links which are bro- 
ken down by the moth’s digestive juices or 
the soap alkalis, so that the tougher chain 
fibers fall apart. 

Chemists of the Bureau of Standards 
have an answer to the problem. They do 
the moth’s work for her. ‘They dissolve the 
weak disulphide or cystine bonds of the 
wool with soluble organic sulphur com- 
pounds known as mercaptans. Then they 
replace the severed bonds with a chemically 
stable material through the use of a re- 
agent like methyl or ethyl dibromide. ‘The 
chemical reagent builds new cross links that 
are proof against moths, alkalis, or bacteria. 
‘And so you have wool that is mothproof and 
ean safely be washed with ordinary soap! 
Jot this down in your notebook for V-day. 
‘The woolen suit you buy after the war may 
be a trifle more expensive, but it will outlast 
the old one four to one. And no expensive 
dry cleaning. It'll go right to the laundry 
with your socks. 

If you stand on the sidelines, it looks as 
though American chemists sprang suddenly 
to life on December 7, and have been fran- 
tically pulling rabbits out of hats with both 
hands ever since. It is true that they have 
crammed into a few months progress that 
would normally have taken years. But look- 
ing at that, and that alone, does not give a 
fair picture. 

When guns stopped talking in 1919, our 
chemists began their conquests where our 
soldiers had left theirs. They took from 
Germany her leadership in the synthetic- 
dye industry. They gave us improvements 
in stainless steel and a host of other im- 
provements in heavy and light metals. Re- 
search on silicates let the sunlight into our 
skyscrapers through walls of glass brick; 
developments in refrigerants and insulators 
gave us air conditioning and quick-freeze 
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food storage, and freed us from lifelong 
servitude to the whims of climate. 

We got a whole world of new plastics 
out of coal, air, and water; synthetic rub- 
ber; aluminum ‘in our planes, automobiles, 
railway cars and kitchen stoves; practically 
indestructible finish on our cars; high-oc- 
tane gasoline, neon lighting, nylon stock- 
ings, rayon underwear, vitamins that 
streamlined our eating, and sulfa drugs 
that revolutionized medicine. 

Our chemists were producing for peace, 
not war. But they were training men, per- 
fecting techniques, building a vast machine 
that needed only a signal to slip into high 
gear for war production if necessary. The 
petroleum industry alone had built up an 
army of 6,000 research workers, 

‘That’s why, by the end of next year, we'll 
be producing seven times as much alumi- 
num as we made in 1939—enough to build, 
in one year, three times the number of 
Passenger cars on all American railroads. 
‘That's why, with new plants designed to 
produce magnesium from sea water, we can 
afford to put half a ton of that light metal 
into every fighting plane we build. That's 
why attack gliders and training planes of 
wood are rolling off the production lines 
right now. With years of experience with 
synthetic resins, chemists were able to pro- 
duce phenol formaldehyde binders and fin- 
ishes to cement layers of wood veneer into 
@ material tougher in proportion to its 
weight than anything engineers had ever 
worked with. 


OT alone has the chemist pulled the 

throttle wide open in his own industry. 
He has stepped into nearly every other in- 
dustry with aids to faster and more efficient 
production. The dry-cleaning fluids that 
used to clean your best suit are going to 
war plants now instead. They're used to 
clean metal surfaces—speeding up plating, 
lacquering, and painting of those surfaces. 
With new solvents and a continuous-belt 
device, chemical engineers have reduced the 
time needed to bleach cloth for uniforms 
from 12 hours to two. And now comes the 
explosive rivet—one of the most fascinating 
little gadgets ever conceived by the mind 
of man—putting an end to one of the most 
serious bottlenecks of plane production with 
a bang! 

Of 250,000 rivets in a Flying Fortress, as 
many as 10,000 may be in awkward places 
that can be reached from only one side, 
‘Today these are fastened with a rivet that 
has a small charge of explosive in its shank. 
‘When the rivet is in place, the charge is set 
off by heat from an electric gun. Nothing 
crude about that operation! Chemistry con- 
trols the force of that tiny explosion to 
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within 1/20,000 of an inch! The chemist 
even plays his part in easing the vital war- 
time shipping problem. Through working 
out ways of dehydrating foods without de- 
stroying flavor or value, he makes one ship 
do the work of four in carrying foodstuffs 
to our allies. 

When peace comes, the chemist will slip 
back into civilian clothes as easily as he 
slipped into uniform on December 7. Even 
now he’s doing things for civilians every 
day. 

Don't let anyone tell you that, because we 
can no longer get Asiatic pyrethrum for in- 
secticides, you'll be eaten alive by mosqui- 
toes and gnats when warm weather rolls 
around again. Chemists have discovered a 
more deadly insect killer in the thiocy- 
anoacetate of a secondary terpene alcohol, 
which comes from the pine trees of our 
own South. And if that should fail to im- 
press your particular brand of houseflies 
or other pests, they've found a homegrown 
source of rotenone in a weed that grows in 
‘Texas. 

Though you can't get copper screening 
for your windows any more, your chemist 
will see you through. He's perfected win- 
dow screens without wire—woven of plastic 
—and your hardware man will probably 
have them by next summer. If military 


needs should call for all the leather we can 
produce, shoes without leather are ready 
to fill in the gap. 

You can't get chamois skin any more, so 
how are you going to keep the windows 
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clean? Well, your chemist has found the 
answer even to that. After just two hours 
in a new tanning solution of chromic sul- 
phate, sulphuric acid, and sodium silicate, 
the skin of a plain American sheep turns 
out to be the best chamois cloth you ever 
saw! 

Does the front porch need painting? Well, 
by next year your paint worries should be 
over. There are new pigments to take the 
place of the zinc needed in war industry; 
new synthetic resins to double for the nat- 
ural resins we used to get from Zanzibar, 
the Congo, and Borneo, And new vegeta- 
ble oils. 

Our paint industry was hard hit when Jap 
armies swarmed down on the Burma Road, 
cutting off our biggest source of imported 
tung oil. War had already dried up the 
stream of other imported oils needed for 
the making of paints. But now a chemist 
has come forward with news that ought to 
make headlines but will not, because we've 
grown to take miracles for granted. Start- 
ing with our homegrown corn, soybean, or 
linseed oils, chemists can give us new oils 
tailor-made to fit any requirements. 

‘The postwar world will be one of abun- 
dance. The word “scarcity” will have lost 
its meaning. There will be enough fertilizer 
nitrogen to turn every farm into the equiv- 
alent of a tropical garden. Out of new ma- 
terials already developed we shall build 
homes lighter, airier, better insulated and 
temperature-controlled, at a fraction of the 
cost and effort that home-building used to 
involve. The whole 
process of produc- 
ing, storing and ship- 
ping the things we 
eat, wear, and use 
will be vastly 
changed for the bet- 
ter. 

Any preview of 
that world would be 
fanciful and distort- 
ed. But you can see 
its beginnings if you 
watch what chem- 
ists are accomplish- 
ing in a score of 
fields that are going 
to bring a revolution 
in our ways of living. 


Brass buttons have gone 
the way of brass hats— 
iving way to plosfi 
fn'the photograph, th 
larger buttons (front 
‘ond back) are plastic, 
the smaller ones, brass 
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thorough job and get rid of the irritating substances 


WEAR PROTECTIVE GARMENTS 
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HAT may start as a little skin 

rash on a worker's hands may be 
enough to cripple an entire production 
line. As much as 70 percent of all in- 
dustrial diseases on our war-materials 
front may be due to skin ailments. If a 
worker's hands are irritated or if they 
swell, he can no longer do precision 
work; and what this means in slowing 
plane, tank, or armament manufacture 
you can readily imagine. Hobbyists at 
home are exposed to similar hazards, 
Prevention is much easier than cure. 
Illustrated are some practical methods 
for the prevention of the more common 
industrial skin disorders. 


1 Protective sleeves are mode from materials 
impermeable to substances with which you work 


2 A split opron guards your thighs 
Grippings, ond permits unhampered mov 


3 A dust cop keeps powders out of your hair: 
‘2 hood keeps them from g 


4 A mask protects your face from fumes; an 
inholator keeps you from breathing them in 


5 Shatterproof goggles ore a “must” if you 
do any work where there are flying particles 


6 Gloves won't slow up fine work—surgeons 
wear them. Don't let an irritant get 
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Workers sometimes clean th nds with subs 
designed to thin paints or to remove grease from 
machines. Avoid all these cleansers. They are too 
strong: they dissolve oway the natural protective 
oils and skin fats, ond result in dryness, then in 


cracking and scaling, and finally couse 


TEN WAYS TO KEEP YOUR SKIN 
FIT FOR YOUR JOB 


I. Keep clean. 
2. Take time to clean thoroughly. 

3. Don't use a harsh cleanser or abrasive. 
4. Use a skin replenisher if needed. 

5. See your doctor if infected. 

6. Change your clothes after work. 

7. Wear protective garments. 

8. Keep protective garments clean. 

9. Use proper protective ointments. 

0. Don't always blame your work. 


brushes, oF rough 


the human skin, so 


Abrasives like steel wool, wire 
pumice stone ore too harsh f 
avoid using them to scrub off paint or grease that 
does not submit to ordinery cl s. Better to 
leave a few smudges than to cut or scrape the skin 
ond leave the way open to later serious in 


work necessitates use of strong solvents, 
replenith the loss of natural fats from your skin 
by rubbing in an appropriate ointment. A good one 
consists of equal ports of cold cream and lanolin. 
If you can't weor protective garments, try using 
cintments thot are water-repellent or oll-resistant 


_ 
An | 


Never pick up @ piece of dirty waste from the floor 
to wipe grease from your hands. It may be hiding 
pieces of sharp metal that will open the skin to 
ction, or contain dirty greose that will cause 
iritation, When you wipe your hands while in the 
midst of @ job, use clean woste or a paper towel 


If you 


If your fingers or hands do become infected despite 

3, go to your doctor. Ho is an expert on 
and their treatment. Don't trust your 
own diagnosis, and don't always blame your work. 
You may have come in contact with poison ivy of 
‘athlete's foot” or contracted some skin disease 
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BRITAIN'S MOSQUITO BOMBER, a twin-engined 
plane which is also used for reconnaissance, 
and which because of its speed has had un- 
usual success in getting safely in and out of 
Germany on raids, has now been revealed as 
being constructed mainly of wood. The use 


of wood was occasioned by a temporary bot- 
tleneck in light-metal materials. Other fe 
tures of the bomber, which is manufactured 
by the De Havilland Company, are secret, 
but it is believed that the plane carries four 
20-mm. cannon and four machine guns. 


SIX-BLADED, DUAL-ROTATION propellers, designed pri- 


marily for planes equipped with 2,000-hp. engines, 
have been developed by the Curtiss-Wright Corpora~ 
tion, and are being delivered to the U. S. Army for in- 
stallation on high-altitude fighting planes. The new 
propeller—which is comprised actually of two pro- 
pellers mounted one behind the other on coaxial 
each with three hollow, pitch-adjustable 
and revolving in opposite directions—is the 
achievement of several years of intensive research. 
Design engineers estimate that the efficiency of 
planes having a speed of more than 400 miles an hour 
will be increased by at least five percent with this 
dual-rotation propeller, and that its tendency to coun- 
teract torque, or twisting effect, will do much to in- 
sure the safer operation of single-engine planes. Con- 
trols for the propeller are similar to those of the 
types being 
manufactured by Curtiss-Wright for high-powered 


shafts, 
blade: 


other constant-speed, full-feathering 


fighters and bombers. 
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STRATOSPHERE MASKS worn by pilots 
of Kelly Field are lined with wool- 
like asbestos to protect wearers 
from both cold and fire. To pre- 
vent the noninflammable lens 
(which might be in one piece, or 
in two pieces, one for each eye) 
from becoming fogged by a pi- 
lot’s breath, the eye space is en- 
closed with a rubberized cushion. 
‘The oxygen tube enters the mask 
directly under the nose. 
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ChuR NAVY STRIKES 
FROM THE SKY 


HERE ARE THE COMBAT PLANES 
THAT SUPPORT OUR SEA POWER 


By WILLIAM S. FRIEDMAN 


S THE war wears into its third year, no 
A doubt remains that the air arm holds 
the margin between victory and defeat. At 
sea, as the reports of naval action roll in, it 
becomes increasingly apparent that the 
great naval vessels that once were the back- 
bone of naval strategy have been trans- 
formed by the shifting pattern of events into 
bases and auxiliaries for aircraft. 

The reason is simple. A carrier with its 
nest of planes can throw destruction farther 


OBSERVATION is one job of Novy planes. These 
are ceriol photos of the fighting at Wake Island 


the work of the 


ing them more accurately 


DIVE BOMBERS like the Curtiss Helldiver (SB2C) ore Uc feed 
lac 


ive charges farther 0} 


big guns, houlis 
core a jest, best-manned naval rifles 


than the big 


and faster than the best ship of the line. For 
pure deadlines, for accuracy and economy 
of fire, the dive bomber outstrips the big 
naval gun by a fearful margin. The torpedo- 
carrying airplane, backed by speed and 
maneuverability which no surface or sub- 
surface vessel can claim, scores fewer misses 
per run-in than even the swift mosquito 
boats, In modern naval action, the airplane 
is in turn scouting force, ordnance, defense, 
and light transport all rolled into one. 

‘The importance to which the air phase of 
naval warfare has mounted in recent months 


This is what one of Jay 
through with her. On s 


rack cruisers looked i 
‘on land, the bomber is 


is best exemplified by a side-light story that 
has leaked out of the Coral Sea engagement, 
A complete battle unit, sent out to overhaul 
and cancel a major Jap carrier, had com- 
pleted its task. A straggling scout bomber 
arrived at the flat-top only to find her in 
flames and listing. No use wasting the 
valuable missile on her. The pilot scouted 
for an alternative target and spotted an 
enemy light cruiser. When the bomb hit, 
the ship almost tore in half. The pilot then 
proceeded back to his carrier, bombed up 
and refueled and went out again on another 


our dive bombers got 
tactically o form of artillery 


FIGHTERS protect bombers and torpedo plan 
Sikorsky Corsair (F4U). Note inverted gull wing and wide prope 


is the Vought 


trip. It was not until much later that the 
sinking of the cruiser came to light. When 
the check-up was made as to how each bomb 
was disposed of, the pilot admitted a little 
apologetically that he had expended the 
bomb on a mere light cruiser. Since it was 
‘@ non-airstrength vessel, he deemed it of so 
little importance that reporting it classed 
with landing an undersized fish that should 
have been thrown back. Anything less than 
a carrier is rated fairly small game. 
Running an air navy is a complicated 
business. Unlike land operations, new and 
altering conditions have dictated unexpected 
changes in design requirements for its air- 
craft and general approach of operation: 
Naval aircraft are divided into three classes. 
Before the war, there were only two. First 
there are shipboard airplanes, the carrier- 
based fighters, scout-bombers and torpedo- 
planes; cruisers carry catapult observation 
craft. In the next class are harbor-based 
long-range seaplanes; patrol craft and bomb- 


and tackle those of the enemy. This 
rare 


ers, and far-ranging torpedo carriers by 
turn. The newest category is that of land- 
based scout-bombers, This is an innovation 
gotten from the critiques of the battle of the 
Coral Sea and from direct experience in 
anti-submarine patrol. 

Early carriers were converted freighters, 
colliers, and similar makeshifts. Japan's 
first flat-tops were heavy cruisers with 
temporary landing decks, created in evasion 
of the terms of the Washington Conference 
which limited naval construction. The plan 
was, when the time for war came, to alter 
the superstructure, mount heavy guns, and 
send the ship to sea as a cruiser. It is an 
odd reflection on the turn of the war to dis- 
cover that many of the current Jap carriers 
were originally laid down as cruisers and 
other craft and hastily converted to swell 
the carrier tonnage. 

Our carriers are stocked with three basic 
classes of aircraft: fighters, scout-bombers, 
and torpedo planes. Their functions are 
simple. The fighter protects 
the carrier from enemy attack 
or accompanies the scout- 
bomber or torpedo plane to 
its point of attack, fending 
off the enemy interception. 
The scout-bomber does some 
of the scouting, but its chief 
job is that taken over from 
the big guns; diving down 
and accurately planting ex- 
plosives directly onto enemy 
objectives —ships, land in- 
stallations, ete. The torpedo 


An occasional ducking is part of 
the eval fly's job. Here the 

men whose plone wos wn ar 
being rescued from a nites boat 
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A DUAL-PURPOSE PLANE, the Grumman F4F-3 serves as both fighter and light 
dive bomber. Gives fine performance at high levels. Bombs ore carried under wings 


plane bears the deadliest marine missile 
of all, the “tin fish” which it can haul 
prodigious distances at high speed and carry 
closer to the objective than any destroyer 
or PT boat, As a destructive weapon, it 
can take over one of the destroyer’s nastiest 
jobs, completing it for a great deal less in- 
vestment in equipment and risking a smaller 
crew. The torpedo unit-casualty score be- 
tween the four usual torpedo media—the 
submarine, destroyer, mosquito boat, and 
plane—gives the plane a fairly wide margin 
when operating against armed surface 
craft. Several things are in the plane's 
favor. First there are fewer men (three) 
involved in a torpedo-plane attempt. The 
plane is the smallest target, moving at a far 
greater speed. Both the destroyer and the 
torpedo boat have one dimension of fire 
fixed: they must be on the surface. The 
submarine and the airplane alone may op- 
erate at a multitude of levels and angles, in 
a three-dimensional battleground. The sub 
is definitely limited as to the depth at which 
it can move in its medium and has a speed 
inferior to most of its targets. 

Most cruisers and carriers also carry a 
few light, low-powered, far-ranging scout 
observation planes such ar the Curtiss Sea- 
gull and the Vought-Sikorsky Kingfisher, 
either on wheels for straight deckboard op- 
eration or on a single float, to be catapulted 
off for fire correction for a cruiser’s guns. 
‘The type’s low power and light armament 
make them so vulnerable that many naval 
authorities discount them, and often their 
duties are transferred to ships better cap- 
able of combat. 

Carrier planes are, at present, in the 
process of transition. Changes in naval 
types have necessarily been slower than in 
those operated from land bases. To begin 
with, types are changed in response to 


FEBRUARY, 1943 


known needs, actually shown in battle, Be- 
cause Japan was the first enemy to come out 
with any appreciable carrier strength, major 
replacements had to be made only after the 
facts were known. For the most part, our 
types had adequate performance to hold 
the enemy. The changes are made so that 
we can not only keep ahead of him, but 
boost performance by a large enough margin 
so that we can positively and finally wrest 
control of the air over the sea lanes. The 
remainder will then be a fairly simple mili- 
tary operation. 

Our Navy went into the war with three 
basic deckboard types. One was the Grum- 
man F4F, affectionately known as the Wild- 
cat. It was a nasty, stubby little airplane 
with a 38-foot wing span. It weighed a bit 
over 5,700 pounds, its top speed was above 
340 miles per hour. It was armed with four 
-50 caliber machine guns and hauled enough 
gas to take it 1,100 miles, 

It is a mistake to compare such per- 
formance with that of the Hurricane, Spit- 
fire, Warhawk, and other fast land-based 
fighters. Shipboard-aircraft design is limited 
by certain factors which do not affect the 
land-based fighter. ‘The entire landing area 
for the shipboard fighter is the carrier deck 
—300 yards long at the most. The fighter 
must be off in a fraction of that. The fight- 
er's dimensions are limited by the elevator 
facilities on existing carriers. Its range 
must be almost as great as that of the dive 
bombers and torpedo planes it is destined 
to escort. 

‘The shipboard fighter must have superior 
maneuverability. In land fighting, it is pos- 
sible for the attacking plane to make a 
single pass at the enemy, but the carrier 
ship must stay and fight. In the first place, 
there are only a limited number of fighters 
available. If the (Continued on page 73. 
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NAVY'S AIR BACKBONE: These 10 planes represent the 


types now in Navy combat 


Included are the scout-observation types such as the Curtiss Seagull, the Vought-Sikorsky Kingfisher, ond the 


newest acqui 
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This new dive bomber hauls enough ex 
SB2C jrosives to cripple ony vessel atloct. 
Its top speed puts it in the pursuit dass, and 
‘it is armed to take care of any single-seater 
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the Avenger came long. Carries 
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Fast ond maneuverable, it has @ range exceeding 
that of ony other carrier-borne torpedo plone 


weeng 8p pepro} eu so1Ig 
pus vany PP OO} GuNUIOd Mowry °Z 
Bed ynopioy ety Buryonoy apis wory “| 
uma yooys S14) YesU| 
a6ed ynopjo) ay) uedo 
Je9ays-dijs ynopjo4 


GbsSlipSheet-001 


Foldout slip-sheet 

1. Open the foldout page 

2. __ Insert this sheet with 
1. Front side touching the foldout page 
2. Arrow pointing to the fold a 


<4 
+ 


Folded edge of the page 


4 


‘pis JUJO By UO SUORONASUI MO|IOS 


t 


yoeg 


G1L00-egdussqD: 


Back 


Follow instructions on the other side 


THE AVENGER (Grummen TBF) has been liv’ 


ing up to its name ever 
since 


got its baptism of fire at Midway. Deadliest carrier-based 
torpedo plane in the world today, it carries a full- 2,000- 
pound naval torpedo or a similar weight in bombs. Since its load 
is concealed by swinging covers, it keeps the enemy guessing as to 
what kind of attack to expect. It has already chalked up a high 
score in enemy vessels sunk and damaged. POPULAR SCIENCE MONTHLY 


BM) through the Catolina ( 
ore Lockheed Ventura (PBO) ond 
Boeing Flying Fortress. Flying boats have 
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fighter lets the enemy get by, he is likely to 
have no carrier left to land on. 

The gun-ammunition ratio in a naval 
fighter is different from that of a land plane. 
‘The average Army job calls for a major 
weight investment in gun power for a with- 
ering blast at the enemy, enough to make 
the ship disintegrate. However, the ammuni- 
tion allows only a short duration of fire. This 
is based on the patrol system upon which 
land fighting is predicated—the availability 
of large numbers of airplanes so that if an 
enemy force resists or evades one blast, 
other ships can be sent to intercept it. The 
carrier goes to sea with a definite number 
of planes and replacements; additions or 
reinforcements are simply unavailable. In 
the carrier fighter, fewer guns are mounted, 
most of the fighting weight being invested 
in ammunition. In a concentrated naval ac- 
tion, a Wildcat is likely to be attacked sev- 
eral times. Therefore, being able to sustain 
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ude both flying boots and land planes. The former range from the Martin 


four-motored Coronado 


fire is vital. This puts great stress on the 
quality of marksmanship. 

‘There is a widespread belief that deck- 
board fighters land much more slowly than 
land-based pursuits. Actually, this is not 
true. Having more room to land in, the 
land-based Army fighter pilot can bring his 
ship in on power, flying it parallel with the 
field and settling slowly, losing the last of 
his flying speed close to the ground. The 
Navy fighter, on the other hand, has a frac- 
tion of a moving quarter-acre deck to sit 
down on. Each landing must be “full stall,” 
that is, the ship must be brought in slowly 
and, by the time the wheels touch the deck, 
the wings must be devoid of lift. ‘This re- 
quires great lateral control at slow speeds. 
This need, combined with the demand for as 
much wing area for the span as is possible, 
produces the stubby, square-tipped wing that 
has made the Wildcat one of the most popu- 
lar types ever (Continued on page 76) 
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THE 
CORSAIR 


THE 
WILDCAT 


THE 
DEVASTATOR 


COMMON CHARACTERISTICS OF CARRIER-BASED PLANES 


FEWER GUNS AND LEAST POSSIBLE 
MORE AMMUNITION WEIGHT PER FLAPS TO SLOW 
VARIABLE~ (FIGHTS LAST LONGER) SQUARE FOOT OF DOWN PLANE FOR 


PITCH WING SURFACE LANDING 
PROPELLER 


WITH WIDE “ 4 BLUNT 
RANGE OF y WINGS 
VARIATION REDUCE 
TIP 
STALL 


= » LARGE TAIL 
LONG-TRAVEL SHOCK J SURFACE GIVES 
STRUTS REDUCE STRAIN / QUICK LIFT ON 
ON FUSELAGE TAKE-OFF 


SIMPLICITY OF 
MAINTENANCE 


ARRESTER HOOK ENGAGES: 
LANDING GEAR FAR 
BACK TO HELP LIFT SNARE LINE FOR QUICK STOP 
PLANE IN TAKE-OFF ON CARRIER DECK 


The U. Si Navy, 

ite piloteStiT) Jead inuthat technique, Our 
Dountiess is the plone tokennaver by the 
Army'as the A-24: So well did it.prove the 
‘effectiveness of dive-bombing™toctics that 
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stocked for deckboard use. Even the British 
admit that the F4F—or Martlet, as they 
call it in the Fleet Air Arm—is among 
the hottest craft that ever dropped an 
arrester hook on His Majesty's carriers. 

‘The Wildcat, excellent as it is, must be 
replaced. Carrier action in amphibious war- 
fare often dictates that the deck-board fight- 
er meet land-based fighters or intercept 
high-altitude bombers. The next ship in line 
seems to be the Vought-Sikorsky F4U-1, the 
Corsair. A little bigger than the Wildcat, it 
weighs almost twice as much, carries more 
guns, and sustains a longer rate of fire. Its 
2,000-hp. engine provides it a phenomenal 
climb and a service ceiling closely approxi- 
mating that of the best-known land-based 
fighter craft. Most figures on the Corsair 
are under restriction, but is safe to say that 
total replacement of the older type will be 
Possible soon, There are several other nasty 
surprises scheduled for the enemy. One of 
them has acquired the affectionate nick- 
name of “the big beast,” and the early re- 
ports on its performance indicate that it is 
turning out to be a terror. 

Scout Bombers are the big guns of the 
modern air fleet. Fast, quick-in-quick-out 
ships, their job is to power-dive in at as 
steep an angle as they dare. The diving 
sight is the same instrument that is used to 
direct the ship's forward fixed guns. The 
technique of dive bombing has altered con- 
siderably since the Navy first demonstrated 
it over ten years ago. Originally, the pilot 
merely glued his sight on the target and 
dived the ship dead on, 
pulling out at as close 
an altitude as he consid- 
ered safe, The first dive 
bombers were wire-and- 
strut biplanes, and their 
parasite resistance kept 
the airplane from gath- 
ering an uncontrollable 
amount of speed. 

Since that time, anti- 
aircraft tactics have been 
improved, so that a pilot 
attempting the old-fash- 
joned straight bombing 
dive would be a dead 
duck and even the high 
speed of his ship would 
be little protection, The 
modern dive bomber is 
an exceptionally clean 
airplane, and uncon- 
trolled diving would per- 
mit the accumulation of 
more speed than is neces- 
sary or useful. To control 
this excess speed in a 
dive, air brakes are em- 
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THE ASSEMBLY AND REPAIR DEPARTMENT 
US NAVAL AIR STATION 
‘SAN DIBGO, CALAP. 
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“SCORE CARDS" for Navy flyers are 
supplied in envelopes like this. They 
core Rising Sun decalcomanias to stick 
on planes, chalking up victories over 
Japs. Quality of our Navy planes and 
pilots assures steadily growing demand 


ployed. The popular U. S. design is a double 
perforated flap at the trailing edge of the 
wing which sweeps both up and down, in- 
creasing the resistance and decelerating the 
airplane. The old-fashioned direct dive has 
been changed to circuitous approach pat- 
terns which are highly varied and often 
completely unpredictable. As the bombs 
that the dive bomber carries increase in size, 
it becomes necessary to release them at a 
higher altitude to prevent their explosion 
from Wrecking the plane as well as the 
target. 

The currently used craft is the Douglas 
“Dauntless,” which hauls a single 500-pound 
bomb 1,000 miles at a speed exceeding 250 
miles per hour. The Dauntless has an un- 
equaled record in the Pacific. It was in this 
type that the immortal Lieutenant Powers 
“laid one on the deck” of a Jap battlewagon, 
carrying it to less than 500 feet and going 
down with his victim. 

Oddly enough, the Dauntless is being re- 
placed, not because it could not do its job, 
but because it was so successful that it 
proved for all time that dive bombers could 
be trusted with practically every job ever 
given to a full naval gun. The only thing it 
lacked was the heavy-weight missile. The 
Curtiss Helldiver, the SB2C, built to haul 
four times the Dauntless’s bomb weight for 
1,200 miles at a greater speed, is now swing- 
ing into full production. This type is capable 
of sinking almost any vessel afloat all by 
itself. Armed more heavily than its pred- 
ecessor, it can, if necessary, fly to an ob- 
jective with a minimum 
of fighter support. In the 
Dauntless, the bombs 
stowed externally, caus- 
ing considerable parasite 
resistance in the air. The 
speed difference, checked 
agains actual tests, indi- 
cated a 15-m.p.h. differ- 
ence without the bombs. 
As a check, 500 pounds 
of dead weight were 
stowed inside for the 
comparative run, In the 
Helldiver, the bombs are 
stowed internally. 

Unless you count the 
helpless cargo craft sunk 
by submarines, the tor- 
pedo plane is tops in the 
sinking of war tonnage. 
So far, the only sure cure 
for the torpedo plane is 
the fighter. Until recent- 
ly our fleet has been 
equipped with the TBD, 
the old Douglas Devas- 
(Continued on page 283) 
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AIR FREIGHT of any kind is held firmly in 
cargo planes by hold-down equipment de- 
signed by the Evans Products Company. 
One method, illustrated above, uses longi- 
tudinal members permanently attached to 
the roof and floor of the plane. These are 
supplemented by adjustable posts to which 
transverse members are anchored. 


HEATING ELEMENTS insulated with braided 
fiber glass are now available in any length. 
Highly flexible, the material can be packed 
snugly about parts to be heated, or jammed 
into tight spots. It will also serve for flexi- 
ble power resistors. 
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A WORLD HIGHWAY and 
air route, girdling the 
globe from Buenos Aires 
to the English Channel, 
is proposed by Vice Pres- 
ident Henry A. Wallace 
for construction after the 
war. Important links 
would be the Pan-Amer- 
ican Highway, now un- 
der construction, and the 
recently completed Ca- 
nadian-Alaskan Military 
Highway (See page 99). 
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Hold against the shoulder like @ submachine gun, this comere 
films fast action, Botteries in the belt case supply current 


Pistol-Grip Camera 
Shoots Battle Scenes 


=. The view 
of the mogati 


ht ond left-hand views of the camera, 


Bolow, 
ses, pistol grips, and controls . . . 


showing 


How film looks in the magazine. It is 
loaded in the field in a changing bag 


ESIGNED for filming land, 
D sea, and air battles, this 
combat movie camera is 
equipped with a gunstock support 
and two-handed pistol grip. It is 
aimed and handled like a sub- 
machine gun, and although it can 
be set up on a tripod, it is in- 
tended for hand-held operation. 
The original camera built by 
Harry Cunningham, Hollywood 
cameraman, uses 35-millimeter 
film and has a 200-foot magazine, 
but those in production will take 
16-millimeter film. ‘The magazine 
may be loaded in the open through 
use of a changing bag. Two small 
“B" batteries clipped to the belt 
supply current for the motor. 
Three speeds, 16, 24, and 48 
frames a second, and four lenses, 
35 and 75 millimeters and six and 
10 inches, film all types of action. 
Each lens has its own finger- 
operated diaphragm control. Film 
and magazine are racked in or 
out for focusing by a control near 
the right-hand grip. Two small 
levers move supplementary optics 
into place for telephoto lens fields. 


finder swings oxide to permit insertion 
. Loaded, the camera weighs 13 pounds 


Mounts for 
the Navy’s 
LIAA Gu 


SSEMBLY-LINE methods 
AA epplied to tne man 
ture of mounts for 1.1- 
Navy rapid-fire antiaircra’ 
guns resulted in a savin 
about 6,400 man-t 
bor and about $15,000 in cost 
for each mount, it 
nounced recently on the 
pletion of a Navy contra 
the Westinghouse Electri 
vator Company. 
ffectionately cal 
hicago piano” by the Brit- ff 
ish, the 1.1 multiple poi 
has served our Navy with dis- 
tinction in every major en 
gagement since Pearl Harbor water Record-breaking production of the mounts 

d barrels set in the H-shaped, 14,000- by the elevator builders called for precision 
pound mount are aimed by two gunners on manufacturing to tolerances as small a 
opposite sides and fired in almost simultane- 1/20 of the thickness of a sheet of new 


an 


Pl 


ing @ tune on the © piano," This multiple-barreled 
raft gun has winged plenty of Japanese bombers 


ous bursts by a trigger mechanism. Aiming _ p: S$ assured by 4,800 in- 

may be either manual or by hydraulic pow- sp during the manufacturing proce: 

er. The mount will swing in a full circle t six for each of the principal parts. 
Factory inspectors testing alignment of sights on a I.1-inch gun mount. Maximum allowable tolerance is 


a minute (1/60 of a degree), equivalent to o projectile deviation of less thon 10/2 inches in 1,000 yards 


MECHANICAL COTTON PICKERS 
may prove an important fac- 
tor in relieving wartime la- 
bor shortages. After 40 years 
of experimenting, the Inter- 
national Harvester Company 
announces that it has per- 
fected a machine which will 
pick cotton profitably under 
conditions prevailing in the 
principal cotton-growing 
areas of the United States 
‘Tests have shown that one 
of these machines, requiring 
only one man to operate it 
will pick as much cotton in 
one day as 50 to 80 hand 
pickers, The only drawback 
is that the cotton requires 
a special ginning process. 


ALMOST UNBREAKABLE PENCILS are said to be 
the result of a new manufacturing process 
which achieves a complete fusion between 
the graphite “lead” and the wood in which 
it is incased. This fusion makes the strength 
of the point dependent upon the entire unit 
leverage, rather than upon only the com- 
bined strength of the lead and the thin shell 
of wood that surrounds it when the pencil is 
sharpened. Not only is the lead of the new 
pencil more resistant to writing pressure, 
but the pencil itself is harder to break. An- 
other innovation in this product of the Re- 
liance Pencil Corporation is the use of plastic 
for the ferrule that holds the eraser. Besides 
saving brass needed for the war effort, the 
plastic ferrule comes as a long-awaited boon 
to all pencil chewers—for it is both taste- 
less and harmless. 
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Fowler McCormick, 
president of Inter 
national Harvester, 
driving an experimen- 
tol cotton picker in 
a Mi pi field 


Dumping cotton from 
the wire-netting bas- 
ket of the machine 
into o trailer which 
houls it to the gin 
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SHEATHED SHEATHED 
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PRESSURE-TREATED LUMBER is now being used in freight cars 
to permit single-sheathed construction. With this type of 
wood, delivered prefabricated in another departure from 
tom, adequate protection is given to cargoes, the addi- 
tional strength of outside sheathing is found unnecessary, 
and the material saved is considerable, ‘Treatment is said 
also to reduce losses from termites and decay suffered in 
some sections of the country. 


AIRPORT REPAIRS and road 
patches can be compacted 
quickly with this new highway 
roller equipped with pneumatic- 
tired wheels for trailing behind 
a truck at any speed. ‘Transi- 
tion from trailer to roller is 
made at the scene of repair 
without jacking, a hydraulic 
lift being used to lower the 
main roller to the roadway and 
raise the trailer wheels out of 
the way. In addition, the tire 
and wheel on either side may be 
taken off completely when work 
is to be done close to curbings 
or other obstructions. For ease 
in steering, the front roller is 
constructed in two parts, or 
split. Pressure on the roadway 
from both front and main roll- 
ers is said to equal that of 
many five-ton machines of con- 
ventional design. 
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Army Shows 
the Spotter 
What to See 


AIRCRAFT DESIGNS 
EASY TO IDENTIFY 
WHEN BROKEN DOWN 
INTO MAIN PARTS 


NOWN as “WEFT” from the initials of 
the words “wing, ine," “fuselage,” 
and “tail,” this system of identifying planes 
in the air simplifies a problem that had 
grown complicated with the development of 
a vast number of different aircraft designs. 


The WEFT system emphasizes the parts a 
spotter can most readily see, recognize, and 


describe—the particular features and shapes 


characteristic of certain planes and types. 
From the combination, the nationality can 
often be determined, even when insignia are 


Tek vers great a laser bal 
WING they sum up into two. esentiole— 
type, or position, ond shape, The 


examples here are average for all nations. Those 
opposite each other are not necessarily matched 


TYPES SHAPES 


eevee] J 
——.. 
= 


“Tit from horizontal 
{a clled dihedral 


characteristics are a bi 


ENGINE with two general type:—radiol 


ond in-line, Numbers range from 
‘one to four, and their position on the wings may 
vory considerably, os the chart below indicates 


TYPES 


Te Tne 


not clear, and also the type and distance 
of the plane from its base, giving a clew 
to possible additional forces. 

For example, the plane above has a ta- 
pered, low Wing, single Engine, pursuit 
Fuselage, and single-rudder, horizontal- 


| WITH 1 


rp 


tailplane Tail. It is a U. 8. Army P-39, the 
Bell Airacobra. 

A number of features are shown below— 
not all, but averages found in aircraft of 
all nations. IMustrations reprinted from the 
Army Orientation Course chart. 


construction is of i 
types and shapes, from the 


FUSELAGE ies; ard sooo, om the 


medium and heavy bombers. Some have other marks 
that can be seen, such as landing gear or turrets 


SHAPES 


designs ore also a help to spotters. 
The number of rudders and sot of the 


tiated. Both rudders and toilplanes can 


be easily distinguished os well by their shapes 


TYPES 


SHAPES 


Photos by 
Witham W. Moria 


ITH the new nickel-less Jefferson 

nickel, the Bureau of the Mint has 

now solved the problem of how to 
conserve that metal so precious to war 
needs. In 1941, 500 tons of nickel were 
used in producing five-cent pieces which 
were required by law to contain 25 percent 
nickel and 75 percent copper. But with the 
coming of Pearl Harbor, Congress promptly 
enacted a new coinage law, and since Oc- 
tober of last year, the Government's mints 
at Philadelphia, Denver, and San Francisco 
* have been producing at full capacity a para- 
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From artist's 
original design 
plaster replicas 
are made of the 
Jefferson nickel 


2 Electrotype 
of the coin's 
reverse, ond bot- 
tom, a master die 


“ckels Without 


dox nickel containing 35 percent silver, 56 
Percent copper, and 9 percent manganese. 
Perhaps the best place to watch the in- 
teresting process of coining is at the Phil- 
adelphia Mint which, in 150 years of opera- 
tion, has turned out 13% billion of the more 
than 19 billion coins produced in the U.S. 
‘The first step is the engraving of the 
master dies from which are made the work- 
ing dies used in the coining machines. Full- 
sized copper electrotypes of the obverse and 
reverse (head and tail) sides of the coin are 
made from plaster casts which are replicas 
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the actual coini 
reo cone-topped die blank is being tur 

carefully ground and pol 
ible to get rid of in the later stages 


 A.motter dio, mode from 
trotype by a tridimensional pai die. H 
tograph, OF eight pantographs in @ two-inch 

the U. S,, two are in Philadelphia ony roughne: 


A Fist step i 


"and the di 


\n press, the master die 
its design on the work- 
the terrific pressure, each progres 3 
‘expand 1/32 of an inch page above the dome of Monticell 


is out. Left to right, th 
ithe,second, the thi 
|. "P" seen on oppor 
Philodelphia Mint’s mark 


the latter 


Nickel 


of the designer's clay-sculptured orig- 
inals. From these electrotypes the de- 
sign is reduced to coin size and the 
master dies, often called master hubs, 
are created mechanically by a tri- 
dimensional pantograph. 

Next comes the making of the 
working dies. A cone-topped die 
blank is machined out of a two-inch- 
long piece of 114-inch-diameter bar 
steel, and is then carefully ground and 
polished. jer being turned down to coin size, then hardened an 
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@ Instead of the. 54-pound ingots thet. we 
merly used, which were composed of 25 pe 


nickel and 75 percent copper, the new Jefferson nickels 
pen compounded of silver, 
in the proportions shown above 


are made from 52-poun 
copper, and mangan 


Alter the metals hove been melted down in 
a 1,750-degree electric furnace, they are 
cast into the 52-pound ingots which are annealed 
in cold water. Here the ingot is passing 
through one of a series of break-down rollers 


er process of anneali 
hey are to be of a suff 
impression, 

revolving drum wi acid. Her 
new blank coins, which have already re: 
"collars," are now prepared to receive their “face 


sign in low relief, the design in the working 
die must be depressed, so that when the die 
is stamped down on the coin blank the pres- 
sure will force its metal up into every 
minute depression of the design, which will 
appear in molded low relief on the coin. 
To depress the design in the working die, 
the die blank is placed in a 55-ton hydraulic 
press which strikes the master die three 
times into its cone-shaped top. 

After the third strike the design end of 
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coins ore bathed in a 
‘the shiny 
th 


is automatic coining machine, blank 
coins ore seized by the fingerlike pin- 
cers of a moving arm ond held while obverse 
ond reverse dies ore upward and down- 
word on them. Under this pressure, the soft 
metal flows into the depressions of the die 


the die is machined down to the collar size 
of the coin—the size of the coin inside its 
raised rim. Then the die is hardened and 
polished. 

‘Mint marks usually are hand engraved 
on the working dies. On the Jefferson five- 
cent pieces they appear over the dome of 
Monticello. An “S” shows that the piece 
was coined in the San Francisco Mint; a 
“D” that it was produced in the Denver 
Mint; a “P” that it comes from the Phila- 
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From the breskdown rollers, the ingots ore Strips ore fed into, this ma 
i rollers, such os the o punches out 900 blank coi 

ing metal bein: 
ody for the 


cireumf 


jich appears 
eel “Rnakod alin 


ils working in pairs, 
19 one side of the coins os they 
poss on a conveyor belt which then 

turns the coins over for the other gitl’s j 
A final automatic machine drop: 

a bag, ties it—ond the bag is ready for shipment 


delphia Mint. On coins other than the five- 
cent piece, the mint mark now appears in 
the lower right of the obverse side. 

Just as important as the making of the 
dies is the preparation of the metals which 
are coined into money. 

‘The make-up room is a dingy treasure 
chamber in which husky workmen sweat as 
they wrestle with 80-pound bars of dull- 
gray pure silver (Continued o 2 
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Blueprint For 


Careful Preparation and Long, Elaborate Training 
Lie Behind a Landing on a Fortified Enemy Coast 


‘OMEWHERE off a hostile coast, in the 

damp cold an hour or two before day- 
break, infantrymen clad in heavy water- 
proof suits take their places in shallow-draft 
assault boats. They may embark from an 
island or other land base within striking 
distance of their objective, or from trans- 
ports screened by a naval force. Bigger as- 
sault craft, resembling vehicular ferryboats, 
are loaded with tanks and field guns. Every- 
thing has been rehearsed: in a short time 
the assembled armada is churning toward a 
designated point on the coast. The curtain 
has risen on the drama of invasion, but the 
stage is still dark. 

If luck is with the attackers, they may 
catch the enemy napping and the first units 
may land without opposition. But at some 
point in the operation hell breaks loose. The 
sky explodes in orange flares amid the rattle 
of machine guns and the bursting of bombs 
and shells. The assault boats hit the beach, 
their bows drop like drawbridges and the 
men and tanks swarm ashore. The leading 
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units snip the barbed-wire entanglements 
with cutting tools and clear the way for the 
main attack. Assault engineers blast barri- 
cades and open roads for heavy equipment. 
Mortars and fieldpieces set up on the beach 
cover the advance. 

This is aero-amphibious war, and the ac- 
tion is not confined to sea and land. Air- 
planes fight overhead. Parachute troops 
drop from transport planes and infantry- 
filled gliders are towed into the zone of ac- 
tion. As the operation develops every type 
of soldier takes part. Smoke screens are laid 
by chemical-warfare units to conceal the 
successive waves of assault boats which, 
hour after hour, ferry infantry, armored 
forces, signal and medical units, and detach- 
ments of all the arms and services to the 
disputed beach. The issue is decided in a few 
hours: either the attackers are driven back 
into the sea with disastrous losses, or they 
have thrust the spearhead of invasion into 
the enemy’s coastal defense line. 

Since the fall of France and the evacua- 
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Inva S ion By CARL DREHER 


tion at Dunkirk, the military experts of the 
press and radio have been warning us that 
landing on a hostile coast is the most costly, 
difficult, and hazardous of military under- 
takings. No doubt there is much truth in 
these cautions—but they did not worry the 
Germans too much when they wanted Crete, 
nor the Japs in their leapfrog advance from 
Formosa to New Guinea. Nor have they 
ever worried the United States Marine 
Corps, With their rubber assault boats, 
amphibious tractors, transport planes, and 
gliders, the Marines have pioneered in many 
phases of invasion technique The only trou- 
ble with them is that they are a compara- 
tively small outfit, and large-scale invasion 
calls for quantity as well as quality. Our 
landings in Africa have shown how well 
their technique can be applied on a large 
scale, 

‘The Japs went into the invasion business 
in a small way in China and graduated into 
the big time later. They developed a definite 
technique which is worth studying. In all 
cases they first reconnoitered landing sites 
carefully from the air. Besides, they had 
been there before, fishing and so on: thus 
they knew the country and had good con- 
nections ashore. When they came to cap- 
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italize on their preparations it was usually 
with a task force comprising a battleship 
or heavy cruiser, an airplane carrier if re- 
quired, destroyers, and enough transports to 
carry about two divisions (40,000 men) with 
normal equipment, including 75-millimeter 
field guns and 105-millimeter howitzers, and 
light tanks. Almost always they arrived 
just before dawn, on a day when high tide 
‘came-soon after dawn. The battleship stood 
out between three and four miles, the de- 
stroyers lined up about half a mile out, the 
transports were in between. The troops 
climbed down the sides of the transports 
into landing boats, or, in some cases—this 
was an original idea which they apparently 
developed from the design of whaling ships 
—side hatches opened and the boats, al- 
ready loaded, slipped into the water. 

The landing barges comprised several 
types, the largest holding about 120 men, 
while smaller ones carried 50 or 60 men 
apiece. Speeds were about 10 knots. The 
boats were generally armored in the bow 
and stern. Those carrying tanks or artillery 
were equipped with a bow which could be 
lowered, somewhat like a bascule bridge, 
forming a ramp down which the equip- 
ment could be wheeled off. [CONTINUED] 
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t 
SEA, LAND, AND AIR FORCES JOIN IN INVASION PATTERN 


This is our artist's conception of the way in which the various elements of 
amphibious war are combine: making c landing on an enemy-held fortified 
coast line. It is based on techniques first used by the Japanese and Germans 
‘and amplified by the United Nations. While the heavy vessels of the naval 
escort bombard coast defenses, landing boats and barges ferry men and 
mechanized equipment between transports and the beach. From the air, bombers 
escorted by fighter planes demolish enemy installations. Parachute troopers — 
drop behind the enemy’s lines to disrupt his communications and supply, while 
jer trains land men in the zone of combat to reinforce those swarming up 
the beaches. Some of the landing attempts are only feints; some fail, but those 
that succeed are rapidly exploited to thrust spearheads through the enemy lines. 
Drawing by 8. G, SEIELSTAD 


every 
can drop 


‘The boats also had other advantageous fea- 
tures, such as double keels for stability 
when they were beached. They were, of 
course, shallow-draft craft which could get 
high up on the sand before grounding. One 
type was a hydroplane, airplane-propeller- 
driven, for use in creeks, weed-bound water, 
and the like, 

‘The Japs used their men and equipment 
skillfully, taking full advantage of surprise 
and secrecy. They always saw to it that 
they had air superiority. By the time they 
were discovered they usually had a sizable 
force on shore and under cover. Then their 
aircraft were swarming overhead and the 
guns of the fleet protected the balance of 
the landing. 

‘The Germans at Crete relied more on air 
power than on such a balanced combination. 
Actually they likewise started with a sea- 
borne force, but their intelligence service 
proved deficient in this instance: the strength 
of the British was several times greater 
than had been estimated. The Germans 
then shot the works in the air; they were 
able to do this because enough land-based 
aviation was available and preparations had 


diers apiece, towed by lumbering old trans- 
ports which were perfectly suited for this 
new job. As many as 10 or 11 gliders were 
strung out behind each towing plane. They 
also used parachute troops, and, when they 
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Everlasting drill trains men in the specialized work of landing 
Here they ore swarming down o cargo net into 
jummy landing beat; the black bag holds a machine gun. Practic 


move a motter of habit. If a man falls in the water, 
his equipment quickly, os shown by sergeant at left 


had captured an airport, ferried their infan~ 
try across the water in transport planes. By 
these methods, in a few days they landed 
15,000 troops on the island, equipped with 
rifles, light and heavy machine guns, field- 
pieces, medical supplies, and about every- 
thing else they needed. 

‘This operation has been carefully analyzed 
by our Army. Lieut. Gen. Henry H. Arnold, 
the chief of our Air Forces, refers to it as 
the “awful lesson of Crete”—the lesson be- 
ing that neglect of air power as a para- 
mount factor in invasion is a fatal error, and 
that we must not only take into account air 
power as it exists today, but beat the enemy 
to the punch in new developments. 

The general pattern which emerges is 
fairly clear. To get a foothold on a hostile 
coast, and to hold and enlarge that foothold 
with ‘reasonable assurance of victory, one 


are not concurrent; more precisely, the re- 
quirements are initial air and naval su- 
periority, with a view to converting poten- 
tial land superiority into actual land su- 
periority in the course of the operation. 
One may win with only initial air superior- 
ity, as the Germans did at Crete, but to doa 
workman-like job, with the utmost economy 
of men and matériel, one should possess 
preponderance in all three elements. And of 
course these elements are not to be regarded 
as disparate. When the opposed forces are 
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anywhere near equal, the deciding factor is 
the co-ordination between air, sea, and land 
forces, These must be under unified com- 
mand. Landing operations are a peculiarly 
clear illustration of the principle that the 
strategic whole is all that counts—the parts 
matter only in so far as they contribute to 
the whole. 

In our own Army progress in this direc- 
tion is reflected in many ways. One which 
stands out is the organizational setup of the 
various arms. As long ago as November 
1941, Lieut. Gen. Hugh A. Drum argued that 
the “present watertight compartments” ex- 
isting between air support, armored forces, 
and other arms must be broken down. They 
are being broken down. The basic classifica~ 
tions still exist, but there are numerous new 
combinations which at first sight are rather 
puzzling. We find, for instance, the En- 
gineer Amphibian Command—of the Army 
—recruiting sailors, commercial fishermen, 
and marine specialists of various kinds, the 
purpose being to get fighting men ashore 
where they can attack the enemy, and to 
maintain the craft which will do ‘the job. 
This command alone is recruiting men from 
40 different fields—automobile service men, 
crane operators, lifeguards, plumbers, sheet- 
metal workers, and surveyors being a few of 
them. Then we have a Special Service Force 
equipped to engage in parachute, marine 
landing, mountain, and desert operations. 
Also to be mentioned is the Airborne Com- 
mand which links the Air Forces and the 
Ground Forces, but belongs organizationally 
to the latter, while the Troop Carrier Com- 
mand, likewise a bridge between Air Forces 
and Ground Forces, belongs organizational- 
ly to the former, 

After a little study one gets the logic of it. 
‘These hybrid military units, and their inter- 
connections with the Navy, reflect the in- 


Hitting the beach. Men are taught to scatter and 
in, to minimize loss. 
150 soldiers will 


= 
There's @ knack even to getting out of a landing boat. 


The sergeant demonstrates perfect form in a technique 
designed to get men ashore quickly ready for fighting 


Like @ boy going over a fence, he turns his body ond 
lands on his feet facing forward, his rifle held aloft 


« 


Practicing for @ reconnaissance landing, sea in 
fantrymen unfold and i 


creasing complexity of modern warfare, the 
need for teamwork and continuous co-ordi- 
nation among the arms and services. The 
more specialized the soldier's task becomes, 
the more necessary it is to integrate the ef: 
forts of the specialists so that they will 
serve that strategy of the whole which, on 
pain of disaster, must never be neglected. 
And the orientation of the whole complex 
setup is toward the invasion effort and what 
will follow. 

‘The same drive is reflected in war indus- 
try and in Army and Navy equipment. A 
single firm advertises among its products 
motor torpedo boats, steel Diesel-powered 
tank carriers, crew-carrying landing boats, 
motor-equipment landing boats, armored 
combat boats, shore patrol craft, anti-sub- 
marine motorboats, steel and wood tugboats 
and barges, and “amphibious equipment.” 
In the air, the Army is training men in 
transport gliders which will carry nine fully 
equipped soldiers. Another type carries 13 
infantrymen in addition to the pilot and co- 
pilot. These gliders drop their wheels after 
taking off and alight on skids. Experimen- 
tation is in progress with a view to picking 
up gliders from the air after they have 
landed in enemy territory. Cargo planes can 
now. fly antiaircraft guns, 75's and 105's, 
reconnaissance cars, and about everything 
except heavy artillery to the combat zone. 
They carry troops as well—the Curtiss- 
Wright C-46, the “Commando,” holds a sub- 
stantial number of fully equipped soldiers. 
Among eombat craft, there are types lik 
the North American P-51, the “Mustang, 
which are especially designed for hedge- 
hopping and close support of troops. One of 
these days we shall see them swooping over 
the beaches clearing the way for landing 
parties and scouting the terrain further 
back. 

No one in the armed forces is under any 
illusions as to what we shall be up against 
when the big push starts. Undoubtedly the 
Jandings necessary to open a second front in 
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«+ «and corry it down to the water's edge, Such boats 
late a rubber assault boat can be kept under 


cover whon they ore not being used 


Europe will be exceptionally difficult, The 
Germans have had plenty of time to fortity 
the likely spots along the Channel coast and 
elsewhere. It is quite possible that published 
photographs of German gun emplacements, 
batteries, blockhouses, and redoubts have 
been deliberately allowed to filter through in 
order to give the leaders of the United Na- 
tions pause; certainly these steel and con- 
crete strongholds are a formidable obstacle. 
Some of them appear to be so massive that 
it is doubtful whether random bomb hits 
from the air would penetrate them. Others 
have been dug into the sides of hills so that 
they are clearly invulnerable from above. 
Certainly there is a big difference between 
making a landing in the face of one of these 
monstrous constructions, and, for example, 
the uncontested or weakly contested Japa- 
nese landings in the Pacific. 

But does that make the coast secure 
against invasion? To answer the question 
let us transfer the scene to the United States 
and see how it looks from the defenders’ 
viewpoint. The distance from the resort is- 
land of Santa Catalina to the nearest point 
on the Southern California coast is exactly 
the same as the width of the Straits of 
Dover—20 miles. The California coast line 
is well fortified, and back of the fortifica- 
tions there is a superb network of roads, all 
kinds of airports and aircraft factories, and 
probably more heavy industry than in some 
of the corresponding areas in France. Yet 
how secure would the people of Los Angeles 
and their defenders feel if Catalina were as 
big as England and the Japs were looking 
across the channel at the Palos Verdes 
Hills? How secure would they feel if the 
Japs had air superiority and there was little 
or no prospect of taking it away from them 
in the calculable future? 

‘The fact is that coastal fortifications have 
a definite but limited utility. Their big guns 
can be used against shipping, including 
naval vessels and transports, As long as 
these batteries are active the United Nations 
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Motive power is supplied by paddles, men straddling 
the doughnut gunwales with rifles ready ot their backs 


cannot cover a landing with nav 
they cannot dock transports in ex 
bors. But against small and me 
landing boats, barges, and lighters, heavy 
rtillery is practically useless. ‘The boats 
will come lose under cove larkness 


and they will land under smoke screens. The 
big guns cannot be trained on th 
close to the shore or on the shore itself. The 
defenders will have to rely on light « 


and small-arms fire to repel the actual land 
ings; thus the situation will be much like 
that at points on Luzon where h 
lefenses—and the Japs took then 
r if A Seacoast a neat geometrical pat- 
tern, every foot of which can be covered by 
fixed or mobile artillery. Seacoasts were not 
designed for the security of the Nazis or of 
nyone else. They are complex, irregular 


configurations where resolute attacke 
know the terrain can find innumerable c 
bays, inlets which at a given m 
be undefended or inadequately 
The attackers will naturally avo 
vious spots; they will know that a dif 
landing site—difficult in the se 

may be their best bet because of the ele- 
ment of surprise and the unpreparedness of 
the enemy. 

Gaining footholds on the beaches is the 
first stage of the invasion, Some of these 
footholds will be lost, some will be held. The 
second stage calls for reduction of heavy 
fortifications at critical points, so that the 
third stage—the acquisition ep-water 
harbor—may become possibl ifica- 
tions can be reduced. Anything which can 
be built can be blown up. If it can't be 
blown up at long range it can be blown up 
from alongside. The Germans them 
proved that when they took the multiple 
fortress of Eben Emael, near Liege, in the 
spring of 1940. These installations were said 
to be proof against artillery fire, and in fact 
they held out to the end against all the can- 
non the Germans were able to train on them 
But they could not hold out against engineer 
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Arrived at the hostile shore, they drag the boat out 
of the water to balk enemy scouts and air observers 


Under cover of the nearest growth, thet craft is camou- 
floged with leaves and branches. Now the detachment is 
ready to melt info the jungle and accomplish its mission 


‘A scout cor goes over th of o U. S. transport into o 

nding barge during maneuvers. Craft like this con carry 
eps, tanks, and field-ortillery pieces ashore under fire to 
support infantry landing on the beaches from smaller boats 


Th ith barges took part in the “rehearsal” at Dieppe, 
ferrying Bren-gun carriers and tanks oeross the Channel. Note 
how the bows drop to allow vehicles to be run off onto the 
beach os soon os the eraft have run eground in shollow water 


combat units armed with explo- 
sives, advancing under cover of 
continuous artillery fire and utiliz- 
ing shell craters for cover until 
they reached the blind spots close 
to the walls of the fortifications. 
We have plenty of dynamite and 
TNT, and American engineers are 
just as tough as German engineers 
—maybe tougher. The fortifica- 
tions will be assailed from the 
flanks by lateral landing partie 
from the rear by airborne troops, 
and at a given stage they will face 
frontal assaults by new landing 
parties. These redoubts are set 
back some distance from the shore, 
usually on elevations commanding 
the sea. The approaches will be 
churned up by bombers until the 
terrain will look like a series of 
gravel pits. There will be plenty of 
cover for the later landing parties. 
At the same time, naval units may 
engage the fortresses in artillery 
duels; the close-up attacks already 
in progress will compensate for the 
advantage shore batteries normal- 
ly enjoy over equivalent calibers on 
the water. The fortifications will be 
subjected to simultaneous assaults 
from the air, the sea, and the land. 
Where they are immune to normal 
vertical and dive bombing, low-fly- 
ing aircraft may loose projectiles, 
which will bring them in at angles 
close to the horizontal, like tor- 
pedoes launched at warship: 
The defenders will always be 
able to repel a single landing at- 
tempt. But they will have to con- 
tend with multiple raids—perhaps 
a dozen or more at a time. Even in 
the Dieppe operation, which in 
retrospect will seem like little more 
than a threatening gesture, the 
British were on six beaches at once. 
Of course, (Continued on page 224) 
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19 boats like these play a large part in the tactics of amphibious war. Maneuverability and high 
make them hord fo hit while sholiow draft and shelving bows enable them fo run far up on beaches 


A heavily armored barge slides down the ways into fresh water at on inland shipyard. Built for the Navy 
ond designed for ocean-going service in landing operations, it can hold a large amount of equipment 


Tank carriers that got their baptism of fire at Dieppe. They are seen moored alongside a British destroyer 
offer the raid. One has a Bren-gun carrier still aboard. In large-scale landing operations, armadas of ves- 
tals like these approach the enemy-held coast under cover of darkness to avoid artillery fire, attack at dawn 
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O Enemy somsers sichteo, Hurricane 
FIGHTER LEAVES CATAPULT OF BRITISN 
MERCHANT SHIP TO ENGAGE THEM 


© Pricor avanoons Parachute on 
REACHING WATER, OPENS AND 
INFLATES RUBBER BOAT WITH 
SMALL CARBON=DIOKIDE FLASK 


© Hunaicane, with vrs sdsumon speeo, 
MANEUVERAGILITY, AND HEAVY FIRES 
POWER OfsTROYS THe Hernnee. He HI-K's 


© Once m wis sonp He can Awa nescue 
Cv Seana PROMS oYACOTT See 
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Slashing through forest and prairie for 1,600 miles, 
Canadian-Aloskan Military Highway provides a well-grad 
well-drained truck road for transporting men and supp 


EDMONTON- 
ALBERTA 


How U.S. Army Engineers Conquered Bogs and Forests 
in One of the Greatest Road-Building Jobs of Our Day 


LL this winter, thousands of trucks will 
roll to the far north with soldiers and 
supplies. The first of them already 

have passed over a newly built highway be- 
tween the United States and Alaska—a 
Jong-dreamed-of project ranking among the 
greatest engineering feats of modern times. 

Starting from Edmonton, Alberta, and 
Dawson Creek, British Columbia, where 
road and rail in turn had given up their 
struggle northward against the Canadian 
wilderness, the new highway drives through 
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1,600 miles of prairie, forest, and a 4,000- 
foot mountain pass to reach Fairbanks, 
Alaska, At this hub of the Territory's trans- 
portation system, it connects with the Alas- 
kan Railroad to the port of Seward, and 
with airways to far outposts and defenses of 
our northern empire. 

Imperative war need has created the Ca- 
nadian-Alaskan Military Highway—called 
the Alean Highway for short—in the almost 
incredible building time of scarcely more 
than six months. Until its construction, the 
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only way to get to Alaska was by boat or 
plane. 

‘Today, the submarine menace makes 
the sea voyage hazardous. And if a hos- 
tile fleet dominated and blockaded the 
sea—a remote possibility, but one that 
prudence demands to be provided against 
in advance—an Alaska without overland 
connections for supplies would be at the 
mercy of the enemy. 

Supplying Alaska by air may some day 
be possible. At present it is not. We 
simply don’t have enough planes, of cargo 
type, to care for our growing military 
establishment in the area, to say nothing 
of the civilian population. 

A railroad to Alaska? That would be 
preferable to a highway, since it could 
carry more freight. And the War De- 
partment has already made an aerial 
reconnaissance for a proposed railroad 
leading from existing connections at 
Prince George, B, C., 1,800 miles north- 
ward to the Alaska Railroad, The favored 
route lies in the natural trench between 
the Coast Range and the Rocky Moun- 
tains, which shelter it from the rigors of 
the winter season, Once this railroad was 
built, it would complete the four-way 
means of access to Alaska recommended 
by Lieut. General Brehon B. Somervell, 
Commanding General, Services of Supply 
—by sea, air, road, the railway. But it 
takes far more time to lay tracks than 
build a road, and the Army has therefore 
concentrated its effort on putting through 
the Alcan Highway. 

‘The overland road, as it approaches the 
United States, swings far to the east of 
the proposed railroad, and avoids both of 
the principal mountain chains, This route 


Ponton bridget 
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has a number of important advantages. 
First, it lies farthest from the Pacific coast 
and therefore from possible enemy bombers, 
of various routes that have been considered. 
Moreover, even if raiders did reach it, they 
could do no such damage as to a road hang- 
ing on narrow mountain shelves, which well- 
aimed bombs might put out of commission 
for weeks. A good-sized bomb crater on the 
Alcan Highway, which runs through com- 
paratively flat country, could be by- 
by an emergency detour built in 24 hours, 
Perhaps most important, the Alaskan 
road and its southern highway connections 
afford a direct route to the Twin Cities, Chi- 
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J trucks ond construction machinery. The 
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smperat 
, fighting mosquitoes and flies 


cago, Detroit, and eastward—the great in- 
dustrial centers where tanks, trucks, and 
guns are built. There is a saving of from 
1,000 to 1,200 miles in distance from any 
point east or south of Minneapolis and St. 
Paul. Finally, and most important, the 
chosen route made for speed in construction. 

Providing two-way traffic over long 
stretches, the Alcan Highway offers a well- 
graded, well-drained truck road for prac- 
tically its entire length. Trucks span the 
distance from Canadian railheads to Alaska 
in 72 to 80 hours. Traffic is expected to be 
interrupted in April and May, when river ice 
carries away some of the timber bridges 
that cross 200 streams. New bridges, ready 
cut, and men and machinery to set them up, 
will be ready, waiting at the trouble spots. 
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"Towns" along the highway ore tiny 
Hudion's Bay Company trading post 
ness trappers and Indians trade their furs for supplies 


low, where wilder 


Constructing and operating a U.S. mili- 
tary highway across Canadian territory sets 
something of a diplomatic precedent. Under 
the terms agreed to, Canada granted the 
right-of-way, and the United States did the 
building and paid the cost. We obtained a 
road that we had to have, double-quick, 
more valuable than a battleship and far 
less expensive. Canada benefits, in turn, 
from strengthened Alaskan defenses. 

At the “go” signal, the U.S. Army Engi- 
neers moved in, together with thousands of 
enlisted men and civilian workers. Con- 
struction crews started work at intervals 
along the route to speed operations. First 
through the forests crashed the bulldozers, 
powerful little machines that plowed down 
spruce, jackpine, and aspen like cornstalks, 
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the fussocky bogland of the suborct 

‘expected to be a great obstacle. Army 
red it with corduroy roadway—logs laid side 

By aide ‘and ‘covered with gravel and ilactl’ alt 


Scouting chead of the construction gangs, soldier 
surveyors prospected with transit aI level to find 
‘the best line for the road through th 


Iderness. 


and tossed them off a 100-foot cut. Forces 
of men cleared the trail they had left. 

‘Unconcerned by scarcity of steel, the En- 
gineers felled timbers for building bridges, 
which were fashioned by sawmills at the 
site. Rafts on pontons served as ferries for 
crossing turbulent creeks and streams. The 
troops toiled last summer under tempera- 
tures as high as 90 degrees, and had to wear 
gloves and net helmets for protection from 
swarms of mosquitoes and flies. In wet 
weather, they slogged through bottomless 
mud; when it was dry, they stirred up clouds 
of all-penetrating dust. 

Traffic on the Alcan Highway will be of 
two sorts. Soldiers and their equipment, 
light and medium artillery, war tanks, and 
ammunition of all kinds will go northward 
as needed, as well as food, clothing, oil, and 
stocks of gasoline for ground vehicles and 
for planes. Southbound trucks will not re- 
turn empty, for they will carry raw ma- 
terials important (Continued on pag 
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ASTOUNDING AS 1S THE CHANGE, DURING 
LONG GEOLOGICAL AGES, FROM EOHIPPUS, 
TWE FOX"SIZE PRENISTORIC HORSE, with 
FOUR-TOED FOREFEET AND THREE-TOED 
Hind ONES, To THE MODERN, SINGLE 
HOOFED GIANT, PERCHERON, 17 1S: 
NOTHING COMPARED TO THE TRANSFORM- 
ATION, CONE SHORT LIFE SPAN,OF ALMOST 
ANY INSECT? FOR EXAMPLE, THE 
MILKWEED om MONARCH BUTTERFLY, 
DANAUS ARCHIPPUS/ 


This CONTINENTAL EUROPEAN FISH, THE 
BITTERLING (RuooImA ArMARUS), LAYS ITS. 
EGGS INSIDE THE FRESH-WATER MUSSEL THROUGH 
ALONG HOSE-LIKE OVIPOSITOR / THE EGGS. 
DEVELOP INSIDE THE MOLLUSK’S = 

GILL PLATES /) 


Here is THE THREE-TOED BOX 
TURTLE, EXCEPTION TO THE RULE? 
ALL OUR OTHER BOX TURTLES HAVE 
FOUR CLAWS ON EACH HIND FOOT/ 
EVEN THEN, A FREAK WILL TURN 
UP IN THIS VARIANT, LIKE A FOUR- 
LEAF CLOVER, WITH THE 
REGULATION FOUR CLAWS! 


ie, CREEPING DEVIL CACTUS, THE 
WEIRD PLANT FOUND IN LOWER’ au 
CALIFORNIA, ACTUALLY CREEPS: 
ACROSS THE DESERT, YEAR BY 
YEAR, LIKE & HUGE, SPINY SERPENTS 
EACH PLANT LIFTS ITS HEAD, THEN 
MOVES FORWARD BY DYING 
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BEHIND AND GROWING 
IN FRONT? 


104 POPULAR SCIENCE 


} Re eae 


Chemical | 
“Nose” 
Sniffs 
~.... | Poison Gas 


AIRIS SUCKED 

THROUGH TuBEs, 

INTO TEST . 

BOTTLES ‘ 


Uarieda 


4 
| 


Water flowing from the lower valve of 
this. jirator er suction to draw 


ents to 
identify any poisonous war gos present 


By HARRY WALTON 


AS sentries of the Stamford, 
Conn., Auxiliary Police need 
not depend upon their trained ni 
alone to detect poison gases. The 
sentries are members of the Ameri- 
can Chemical Society who, accord- 
ing to their battalion gas officer, 
Lieut. Theodore F. Bradley, writing 
in Chemical and Engineering News 
have devised civilian-defense equip- 
ment to supplement the sense of 
smell, which may be deceived by 
lack of odor and other conditions. 
The simplest detectors are test 
papers that change color when ex- 
posed to certain gs Pota: 
iodide-starch paper, for example 
turns blue in the presence of chlo- 
rine, bromine, and nitrous fumes. 
Potassium bromide-fluorescein 
paper changes from yellow to red 
when exposed to chlorine. Both 
papers are used moist. Filter paper 
immersed in a solution of ten grams 
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REAGENT KIT FOR ANALYZING POISON 


Reagents, solvents 

ison gas are corried in o rack in @ canvas bog. 

ws of the filled rack are given from opposite 
The blowtorch helps speed vola 
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GASES 


1d water, sol- 112 Soluble starch, rea- 
vent. gont. 
DHydrogen 


sulphide 13 Silver nitrate solu- 
generator. 


tion, reagent. 
Chlorinated lime, re- 
agent. 
Graduated cylinder, 

E riess 

5 Alcohol blowtorch. 


odide- 


Potossium 
ero pon 


15 Lead acetate paper. 


16 Potassium bro 
fluorescein pap 
6 Cuprous chloride for 17 Dimethylaniline pa- 
fest paper, reagent. per. 
7 Ethanol, solvent. 1 Sodiumiodeplotinate 
pape 
BN-heptane, solvent, 
cium chloride, 
gent. (Pat. pending). 
Ammonium hydroxide 


Gold chloride solu- 
2 solution, reagent. 


n, reagent. 


JOSedivmiodoplotinate 2] 


Glacial acetic acid, 
‘solution, reagent. 


solvent. 


1] Sodium hydroxide 10- 99 Silica gel, absorbent, 
lution, reagent. 


of dimethylaniline in 90 grams of carbon 
tetrachloride, and used dry, changes from 
white to yellow or brown in the presence of 
chlorpicrin, but the color soon fades. 
Lead acetate paper, made with a solution 
of ten grams of lead acetate in 90 cubic 
centimeters of distilled water, darkens or 
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COMMON WAR GASES AND THEIR PROPERTIES 


‘Symbol Name 


HS Mustard Persistent 


Mel Lewisite a 


Nonpersistent 


CG Phosgene 


PS Chlorpicrin 


DM Adamsite —_-Nonpersistent 


DA Diphenyichior- =” 
arsine 


CN Chlora Persistent 


phenone 


"When disper 


No vapor density (weight os compared to that of air) 


vopor, It is a solid ond is disseminated as o solid. 


becomes black when exposed to hydrogen 
sulphide. 

‘The more sensitive test papers will react 
to as little as one part of chlorine or phos- 
gene in a million parts of air, and need only 
be exposed to the atmosphere. Those for 
other gases require longer exposure, but 
their use may be facilitated by placing 
them in the reagent bottles of a portable 
aspirator designed by Lieutenant Bradley. 
‘This device sucks air in through certain 
indicator solutions or past test papers. No 
hand pumping or electrical connection is 
necessary; the apparatus can be left to op- 
erate alone or lowered into cellars. 

Although an improved design of the as- 
pirator is being put on the market, and all 
commercial rights are reserved, Lieutenant 
Bradley is willing for civilian-defense groups 
to copy the device for their own use. 

‘A five-gallon solvent pail, fitted with a 
pipe handle and water inlet and exhaust 
valves, forms the body. Holes bored in a 
thick block of wood hold four wide-mouthed 
one-ounce reagent bottles. Peepholes allow 
the contents to be seen. Copper tubes with 
flexible plastic ends connect the bottles to 
the large tank, which is filled with water. 
‘When the water is allowed to flow from the 
bottom valve, air is drawn in through the 
several liquid reagents, which change color, 
form precipitates, or otherwise react to the 
Presence of gase 

One of these reagents will indicate the 
presence of any of four gases. The solution 
is made by dissolving one gram of gold 
chloride and one gram of concentrated 
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Concentration 

‘detectable Lethal 
by oder Concentration 
fox. per 1,000 cv. ft. of air) 

0018 -15 (10-min, exposure) 


bors 
004 


12 (10-min, exposure) 


007 
difficult Not obtainable outdoors 
to detect 
003 Not obtainable outdoors 


0001 .34 (30-min. exposure) 


1d by burning (in condles) CN is nonpersistent. 


given because the agent does not give off 


hydrochloric acid in one liter of distilled 
water. Mustard gas turns it milky, carbon 
monoxide deep-purple, hydrogen sulphide 
black, and sulphur dioxide pink. 

A lye solution (20 grams of sodium hy- 
droxide in 80 grams of distilled water) will 
decompose lewisite and give off acetylene, 
which can be detected with freshly prepared 
cuprous chloride paper in a tube connected 
with the reagent bottle. 

Another reagent is made by dissolving 
0.265 gram of sodium iodide in a small 
quantity of water, adding 0.05 gram of 
chloroplatinic acid separately dissolved in 
two cubic centimeters of water, and diluting 
the mixture to 180 cubic centimeters. This 
gives a colored solution that can be further 
diluted with five to ten times its volume of 
distilled water. 

Carbon monoxide, sulphur dioxide, mus- 
tard, and certain other reducing gases will 
rob the solution of its color. If soluble starch 
is added, mustard gas will turn it deep blue. 

Pinch valves on the tubes make it possible 
to run from one to four tests simultaneous- 
ly. A funnel having a 100-mesh filter screen 
assists in testing soil, food, or other sub- 
stances for contamination. Accessories in- 
clude a hydrogen sulphide generator for 
detecting arsine, and silica gel for absorbing 
lewisite, mustard gas, chloraceto phenone, 
or brombenzyl cyanide. The khaki paint 
(patents pending) with which the appara- 
tus is finished contains nigrosine dye, which 
turns black on contact with liquid mustard 
gas and with liquid lewisite and blisters on 
prolonged exposure. 
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Cluttered with salvage gear, the 110-foot-wide deck of the Normandie tilts up ot a 79-degree angle 


aving a Shy 


Salvage Engineers Are Using 
All Their Tricks to Give Us 
Back the Mammoth Normandie 


By BERNARD WOLFE 


ONFRONTED by the biggest ship-salvage 

job in marine history, the experts as- 
signed to raise the former French liner Nor- 
mandie from the mud of New York's North 
River had to start literally at the bottom by 
setting up their own school for divers. Under 
war conditions, the 100 or more underwater 
workers needed for the job simply could not be 
found. Right at the pier where the mammoth 
luxury ship (now the U.S.S. Lafayette) lay 
on her side, Navy enlisted artificers were in- 
structed in the rudiments of diving and under- 
water salvage. At the same time, young naval 
officers graduating in engineering were rushed 
through a special course in naval architecture 


108 


PORTHOLE PATCHES offer an ingenious 
solution for the problem of sealing up th 
countless small openings in eg? ds 


RYEBOLTS CHANNEL SECTION 


‘osate aan 
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Folded like this, the hinged patch i i sai fostened tightly by meons of a tog- 
passed through the porthole by a diver. i bor. Cement is then poured into the hole, fi 
‘opened and pressed against the opposi ‘ up to the toggle bor for a watertight seal 
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5O-T0N BOK OF 
“STPLANKC WITH INSIDE 
FRAME OF 2I°STEEL. 


‘SMALL PATENES. 

COVER HOLES 

FoRDIVERS = uD. 
ine 


GIANT PATCHES. 


DECK PATCHES seal hatches and other lar 
deck. The largest of # 


openings below th 
designed to cover engine and boi 


ENGINE WATCH 


ent water level on the promenade 
‘ere constructed os shown above. 


Locked to the deck over the hatches, they provide smaller openings through which the divers can descend 


to sorve as junior foremen on the big job. 

‘To complicate the task, the only complete 
set of blueprints of the mammoth ship had 
been aboard when she burned and sank. 
‘Those that could be recovered were drawn 
up in the metric scale used by French de- 
signers. For weeks the engineers had to 
mark time while more than 500 workmen 
explored the 1,029-foot vessel inch by inch, 
the divers working by touch since the silt in 
the water was so thick that even powerful 
underwater lamps could not pierce it. 

It soon became clear that salvaging prob- 
lems never before raised had to be solved. 
For one thing, the after portion of the 
ship was bedded in soft mud whose maxi- 
mum bearing capacity in some places was 
less than the pressure exerted by the heeled- 
over vessel. In addition, the layer of bed- 
rock at the bottom of the slip rises toward 
the shoreline at a uniform grade until it 
reaches a level of 46 feet below low water at 
a point about 250 feet aft of the bow, then 
continues to the bulkhead line at the head 
of the slip with a uniform level of minus 
46 feet. The top of the mud line in the slip 
occurs at about minus 36 feet, but samples 
taken from this level down to minus 43 feet 
showed the mud to be of very liquid con- 
sistency. Although the greater portion of 
the ship's weight was resting in mud, there 
was found to be a considerable concentra- 
tion of load at the edge of the rock shelf. 

Engineers soon discovered that the ship's 
original position was unstable. Transit rec- 
ords taken at regular intervals indicated 
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that the stern was constantly settling 
deeper in the mud, while the bow showed a 
corresponding rise. The fulcrum of the mo- 
tion was at the edge of the rock shelf. 

There are at least 20 different ways of 
salvaging a ship. The engineers working on 
the Lafayette had to choose between them, 
bearing in mind the special conditions pre- 
vailing at Pier 88. Obviously, they could do 
nothing that would disturb the mud in the 
slip, since the ship's position was already so 
precarious. The immediate job was to 
lighten the stern or restore some lost buoy- 
ancy quickly to the middle portion, as well 
as to re-establish enough buoyancy to elimi- 
nate the concentrated loading at the edge 
of the rock shelf. After weighing the pros 
and cons, the engineers finally cast their 
votes for the method of controlled pump- 
ing, whereby watertight compartments are 
erected within the ship and then carefully 
emptied in predetermined sequence so that 
the list and trim of the vessel as it is floated 
and righted will be subject to control. 

‘This method, while quicker and more cer- 
tain of success than any other, involves a 
vast number of preliminary operations, 
most of them under water. The vessel's list 
and trim as it comes afloat will not be con- 
trollable unless the movement of the free 
water remaining in the ship is restricted by 
both fore-and-aft and transverse bulkheads. 
Before pumping can begin, all the compart- 
ments which are to be emptied must be 
sealed tight and drain holes must be in- 
stalled to eliminate fatal water pockets. 
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‘However, before any constructive div- 
ing operations inside the ship could get 
under way, underwater compartments 
had to be cleared of the mud and debris 
with which they were clogged. When 
the vessel toppled over, about 10,000 
cubic yards of mud entered the hull 
through open or broken air ports, cargo 
ports, and deck hatches. To further com- 
Plicate matters, all the loose furniture, 
ornamental fittings, and other equipment 
had dropped to port and mixed with the 
mud in the ship's lower portion. All this, 
plus huge quantities of broken glass— 
the diver's deadly enemy, since it can cut 
his air hose or rip his diving dress—had 
to be cleaned out. 

‘Today a great deal of this preliminary 
work has been accomplished. Many par- 
tition bulkheads, ornamental sheathing: 
and deck insulations have already been 
cut away wherever they interfere with 
diving operations. And over 95 percent 
of the ship's superstructure—practically 
every item above the promenade deck, 
including the three great smokestacks— 
has been stripped away and scrapped, 
yielding almost 4,000 tons of precious 
metal. 1 of these top decks 
p's center of gravity 
and decreased the magnitude of move- 
ment needed to right it. 

Now most of the divers are hard at 
work on the main job, that of sealing up 
the compartments to be used in con- 
trolled pumping. The underwater por- 
tion of the promenade deck is being 
reinforced from the main deck by shores, 
to enable it to withstand external water 
pressure when the pumping begins. All 
of its submerged openings—elevator 
hatches, air ducts, engine and boiler 
hatches, as well as countless smaller 
vents of all sizes and shapes—are being 
sealed tight from the port side to a point 
well above the high-tide level, so that 
the deck will be serviceable as one of 
the fore-and-aft bulkheads. 

The other deck being used as a fore- 
and-aft bulkhead is E deck, which in the 
original design was morenearly watertight 
than the others, since it was at the water 


constructed by divers 
ded to supplement those in the shi 
jrawing and photograph show how they 
are built and onchored to the steel sides. By 
breaking up the longitudinal compartmenis as 
shown below, they will control the flow of water 
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line and sealed in sections as a precaution- 
ary measure. With the complete sealing of 
the port sections of the promenade and E 
decks, the ship will be divided longitudi- 
nally into two compartments running from 
bow to stern. These long chambers will, in 
turn, be broken up by a series of transverse 
bulkheads. 

Practically all the Lafayette’s original 
transverse bulkheads, except for a few near 
the ends of the ship, were built up as far 
as E or D deck, that is, just up to, or one 
deck above, the water line when the ship 
was afloat. But now, since the ship is over 
on its port side at a 79-degree slant, the 
original transverse bulkheads have to be 
extended right straight through to the 
promenade deck, then reinforced and built 
up above the present low-water level, which 
on the port side is almost halfway up the 
110-foot-wide promenade deck. When this 
huge job is finished there will be eight 
transverse bulkheads extending clear out 
to the promenade deck, spanning the entire 
nine-deck depth of the ship, and four more 
going up as far as E deck. 

Building these bulkheads is the biggest 
construction item, but another engineering 
headache comes from the thousand-odd 
vents found in all locations on the ship. 
In addition to the approximately 375 air 
ports, 14 cargo ports, and miscellaneous 
scupper and drain pipe openings and 
hatches now under water on the port side, 
there are about 500 various openings in the 
port side of the promenade deck alone 
which must be blanked off. 


When all the preliminary stripping and 
bulkhead construction is finished, pumps will 
be installed and the raising of the vessel will 
begin. With a system of suction and dis- 
charge pumping, controlled quantities of 
water will be removed from the numerous 
watertight chambers, starting down near 
the bow to increase the buoyancy at that 
point until the ship floats clear from the 
rock ledge on which it now rests. At the 
same time, or immediately following, the 
buoyancy aft and amidships will have to be 
increased to prevent the rest of the ship 
from nosing deeper into the mud. 

Once the ship is completely aftoat, the 
pumping will be altered to cause a listing 
movement that will bring it upright again. 
During all these complicated pumping oper- 
ations, the wing and double-bottom tanks 
which line the ship's keel will be used as 
supplementary controls, as well as all the 
chambers built up by bulkheading and 
sealing off the decks. 

When the prostrate Lafayette is floated 
and righted again, only half the battle, al- 
though the toughest half by far, will have 
been won. It will take many more months 
before she is reconditioned and fitted out 
for whatever war duties are assigned to her. 
But in the meantime, invaluable experience 
in salvage is being gained by the hard- 
working experts who swarm over the ves- 
sel's barren, rusted hull and feel their 
way through its muddy depths. ‘This experi- 
ence will augment the number of trained 
salvage personnel in the service—a valu- 
able addition to our fighting services. 


RAISING js the crucial operation for which all others set the stage. As water is pumped from the 
watertight compartments, the ship will slowly right itself and rise from its bed in the river-bottom mud 
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‘60-degree angle with the horizontal, betwoen-decks pum 


BETWEEN-DECKS 
PUMP HAS BEEN 

MOVED NEARER TO 
WATER LINE SO 


PUMPING will be done by uniis mounto: inged 
platforms set near the water line and adjusted to 
changing angles os the ship rights itself. Air 
pumped to hose intakes will suck water to pumps 
hich will discharge it on the oubide of the vestal 
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Fine brushes come only from skilled hands. This old-timer has 
worked at the same bench for over 40 years. At the right is o 
magnified comparison of natural pig bristles with Du Pont's 

(split tips) 


now Nylon product. Natural bristles have “flog 
By ALBERT Q. MAISEL 


OOD news for painters is the announce- 
ment that Du Pont chemists have 
succeeded in producing a synthetic 

Nylon paintbrush bristle with the taper, re- 

siliency, and toughness of the natural ma- 

terial. Natural bristles are normally imported 
from China, India, France, Poland, or Russia. 

‘The paintbrush we take so much for grant- 
ed is the product of an age-old craft mod- 
ified only to a limited degree by modern in- 
dustrial techniques, Almost every item that 


TAPERED 
NYLON 
BRISTLE 


NATURAL 
BRISTLES 


oes into a fine brush is under some form 
of restriction today—a reason for conserv- 
ing the brushes you now h 

The heart of the brush 
bristle. The finest bristle is built by nature 
along the lines of a flag pole. At the root 
end, it is thick and springy. It tapers even- 
ly until, at the other end, it breaks into what 
brushmakers call the “flag.” It is for this 
reason that pigs’ bristles are ideal for paint 
brushes, for only the pig produces a bristle 
that is naturally split, at the tip, into from 
three to six separate sections, each about 


BRUSHMAKER'S TOOLS. 
Unlike highly industrialized 
trades, the making of paint- 
brushes is a 1,000-year- 
old handicraft which still 
follows the traditions of the 
old-4ashioned artisan. Brush- 
maker's “tool kit" consists 
simply of a knife, two combs, 
scissors, rule, and a mallet 


Chinese 
PigeBiistis 


TENTS VARIETY) 


Prior to the wor, bristles and hair for brushes come from all over the world, To conserve bristle stock 
on hand, the Government has ordered brushmakers to mix horsehair with bristle in the proportion of 45-55 


half an inch in length. It is these “fl revolving spokes of which “split hairs” by 
sections that make a fine brush work with- cutting each hair end into several flags. 
out streaking the paint. Since no new bristle now comes from China, 

‘The nearest natural approach to pig's the Government has ordered all brush- 
bristle is found in the hair from the tails of makers to mix horsehair with their bristle, 
wild Argentine horses. But such hair, cut ina ratio of 45 to 55, so that existing stocks 
from 28-inch sections of tail, naturally pos- may be spread to take care of vastly ex 
sesses no flag. To remedy this defect, brush- panded wartime brush needs. A number of 
makers apply an artificial flag to horsehair manufacturers have developed artificial 
by inserting it into a shredding machine, the _ bristles, but the stumbling block so far has 


FROM RAW BRISTLE TO FINISHED 
BRUSH IS THE WORK OF EXPERTS 


Bristles are here being put in a ga-heated 

drying oven to straighten out their natural 
curve or bend which tends to make @ brush mat 
‘and tangle. Prior to this operation, the bris 
fles, tied into bundles, have been boiled in 
large vats for a period of three hours. Under 
the forced currents of hot air of the oven, the 
bristles gradually dry out straight ond true 


Phos 


-aphs made at Baker BrushCompany by Robert Smith 
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practiced twist of the wrist, the brushmaker re- 
aligns the hair by pulling it through the comb 


2 On the endless belt of this mixing machine, 

of varied texture and length may be assembles 
sive ony desired set of qualities in o brush. Sit to twel 
runs through the machine ore required. High-speed 
combing mechanisms keep the bristles in alignment 


Blank ferrules are being fed into thie shop- 


ing machine which turns and locks their ends 


markings 


Fixed to, the bruthmater's bench is a metal 


comb of twelve flat brass spikes, With a 


The next step is to 
into the ferrule which, following the shaping 
process, h 
that the 


been to give them the necessary taper. 

Imported bristle has a natural bend 
which must be removed before it can 
be used for brushmaking. Thus the 
first step in the process of manu- 
facture calls for the boiling of the 
bristle bundles. The tightly tied bris. 
tles soften under prolonged boiling. 
‘They stiffen again when dried in the 
hot, circulated air of a gas-fired oven, 
drying straight and true. 

Since brushes for different purposes 
must possess differing qualities, vari- 
ous types of bristle, differing in length 
and texture, are mixed for each type 
of brush. By using several lengths of 
bristle, the brushmaker gives his 
product a greatly extended useful life, 
for the flag wears off the longes' 
bristles first, only to uncover the 
shorter bristles with their flag ends 
intact. Another reason for mixing 


‘Once the hair has been properly processed and 
the ferrule 
to form a perfect flat oval. Loter, ferrules will step 
bo stamped with trademark, brand, si 


ready to receive it, the ini 
the actual process of brush making 


to weigh out the precise amount of hair required 


wert the "knot" of hair 


since been riveted or soldered in order 
stles may have sufficient support 


bristle is that bristle with the finest flag 
may prove too pliant and soft. By adding a 
small percentage of stiffer bristles, the 
brushmaker provides adequate body and 
resilience. 

‘The primary mixing process, known as 
“laying the bristle,” is a hand operation, 
conducted by skilled “hair hands.” ‘The dif- 
ferent colors, grades, and lengths, including 
now the required amount of horsehair, are 
placed layer over layer on a large table. 
‘The art of spreading the hair and bristle 
‘seems simple to an onlooker, but only men 
with years of practice can handle the bristle 
without getting it all matted and out of 
direction. The “laid out” bristle is next 


placed in a mixing machine which carries it 
over and over again through a series of 
belts. As the “mix” passes a mixing point, 
a reciprocating-arm mechanism drops the 
bristle from an upper to a lower belt, the 
continuous dropping action mixing the hair 


7 Here the ferrule is being pushed down to with- 

‘on inch of the butt ends. Because bristles 
taper, the ferrule, which passed easily over the 
thin "flag" ends, ‘now begins to fit quite tightly 


9s many os two or three 

point, the 
2 mmaker etgne the Erition with hi’ fngers® 
@ process that requires great manual dexterity 


more and more with every operation. 
‘The ferrule, the metal band which con- 
nects the bristles to the brush handle, is 
meanwhile formed on automatic machines. 
‘The best ferrules are made of brass or 
nickel-plated or tin-plated steel. Cheaper 
ferrules are sometimes made of so-called 
“black plate,” an uncoated steel sheet. 
Ferrule and bristles meet at the brush- 
maker's bench, where the master craftsmen 
of the trade actually form the brush. The 
brushmaker’s tools are simple: a metal- 
faced bench, a scale to weigh out the re- 
quired amounts of bristle, combs to straight- 
en the hair, a knife, scissors, a ruler, and a 
mallet. You can buy them all for two dol- 
lars. What you can’t buy is the years of 
skill with which he quickly converts hair, 
bristle, and metal into a fine painting tool, 
each bristle in its proper place, each ex- 
tending the right length from the ferrule. 
‘The most skilled of all brushmakers are 


8 [nuerting 2 long, thin wooden pl in, betweon 
the bristles where they extend over the edge 
of the ferrule, the brushmaker evens off the butt 
ends by clipping them with a blunt metal knife 
1O A,cen® with round, porollel brass tooth is 

used to siraighton out the bristles, In cate 


«© few still extend beyond the moss, they are 
moved with scissors or an ordinary paring ki 


the “cup chiselers.” It is they who make 
brushes with shaped painting edges, such as 
master painters use for their finest varnish 
and trim work. The true chiseled brush is 
formed by placing the bristle “knot,” flag 
ends downward, into a brass cup. The bot- 
tom of this cup is shaped to the exact curve 
the final chisel edge is expected to take. The 
cup is beaten with a rhythmic tattoo that 
makes a cup-chiseling room in a brush fac- 
tory sound like a jazz drummers’ convention. 
Knocking the cup four times a second or 
faster against the metal top of his bench, 
the brushmaker soon causes the bristles to 
align themselves in conformity with the 
cup's chisel shape. Then he trims the butt 
ends of the knot straight with his scissors 
and inserts the bristle bundle into the fer- 
rule, 

‘Without a setting, the bristle would soon 
come free from the ferrule, for it is held 
there by only a one-quarter to one-half-inch 
overlap. Originally, pitch was used for set- 


ting purposes, but this was long since aban- 
doned for shellac which, in turn, has been 
replaced for the last 20 years or more by 
vulcanized rubber. Rubber is fed into the 
ferrule as a thick, gummy mass, measured 
and dispensed by a machine so that each 
brush gets precisely the required amount. 
When the stacked brushes are placed in 
tray in a vulcanizing oven, they are first 
heated at 160 degrees F. This causes the 
rubber to soften and flow into the inter- 
stices between the bristles, When the rubber 
has flowed down to the very edge of the 
ferrule, in from one to four hours, the oven 
heat is raised to 275 degrees F, Within 12 
to 14 hours, depending on the size of brush 
being treated, the hardening or vulcaniza- 
tion is completed, 

Brush handles are made of hard wood, 
usually maple. Each shape is traditional, 


having been worked out after years and 
even generations of use by exacting master 
painters. Many other style points in brush- 


TT Bistles ore forced through the ferrule {held 
on metal jig) until each is at a fixed Ie 
vorying from one quarter to one half an 
small bit of bristle remains 


13 Brushes are ploced on trays which move ferri 
wheel foshion through the 160-d 
the oven below. After four hours, heat is raised to 
275 degrees, Twelve hours later rubber is vulcanized 


12 19, process begins with o mechan- 
icol dispenser feeding out precisely the right 
emount of rubber. Note the wooden plugs and butt 
ends of the the bottom of the ferrule 


14 Aton added measure of safety for the larger 
eH ore Srmly driven through holes 


>. Eat 
15 Hardwood handles, tapered so os to fit tight- 
ly into the ferrule, are hammered into ploce 
with a hardwood ber fo avoid morring their finish 


177 Size; brond, ond grade markings ore 
now stamped on the handle shown be- 
low with @ hot die which is worked through o 
sheet of gold or aluminum leaf. This leaf is 
fed from a roll-automatically, the operator 
merely positioning the brush and pressing 
a pedal. At right, bristles are wrapped to 
protect them from dirt and rough handling 


making are governed largely by tradition. 

Brushes are made in a bewildering variety 
of shapes and sizes. In recent years there 
has been some tendency to simplify and stand- 
ardize brush sizes, but hundreds of varieties 
are still made, Flat varnish and enamel 
brushes find the widest market. These come 
in widths graded in half inches, providing 
sizes best suited to virtually all types of 


16 Neiling the handle to the feral 
shapes ore one of the many traditions of the 


trade dictated by generations of moster pointers 


work. “Length out,” the distance which the 
bristles extend from the end of the ferrule, 
is, to a large degree, a measure of brush 
quality. Naturally, brushes of greater width 
have longer bristles. But, as between two 
brushes of equal width, the one with the 
greater “length out” will generally cost 
more, work better, wear longer, and do a 
smoother painting job. 


Cross section of a brush is shown below. Brushes ore made in a wide variety of styles—due portly 


to varying usage, but mostly to tra 


in-bound preference of painters in different parts of the country 


A CROSS 


HANDLE 


FERRULE 


ECTION OF A TWO-PLUG FLAT BRUSH 


Handle 


oa 
ne 


A RIVET TIMER which can be attached to a 
portable riveting gun, and which works 
either automatically or manually, now 
insures rivet bucktails of uniform height 
and diameter, and avoids the need of re- 
hitting or the possibility of overhitting. 


Time cycles are controlled by dial. 


PIPE BENDS up to 180 degrees can 
be made without heating or filling 
with this portable hydraulic bend- 
er. Equipped with seven sizes of 
formers, it can handle both steel 
and iron pipe, or solid bars of mild 
steel, from % to two inches. Con- 
sisting of a pipe-holder frame, 
a hydraulic jack, and a former 
which is attached to the plunger 
of the jack, the bender weighs 98 
pounds, is 32 inches in length, and 
can be set up in less than a min- 
ute without need of bolting. Less 
than three minutes is required to 
produce bends in any size of pipe. 
‘The unit can also be used for any 
kind of pushing or pressing work. 


LEVEL GAUGE built into a pencil is one of the 
latest time-saving gadgets for defense work- 
ers, home mechanics, carpenters, etc. The 
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THIS QUICK-ACTION VISE, which slides 
open and shut like a drawer, can be 
locked at any position with only 
two turns of the handle. When the 
pawl is engaged on the steel rack, 
as shown, the vise is ready to grip. 
‘Two handle turns to the left disen- 
gage the pawl and permit free 
opening and closing of the jaws. 
‘When they are in the position de- 
sired, two turns of the handle to the 
right re-engage the pawl, and again 
the vise is ready to grip. 


pencil is just as compact and operates in 
precisely the same manner as any other 
mechanical pencil. 


POPULAR SCIENCE 


Science Discovers How Germs Die 


ELECTRON MICROSCOPE 
OPENS NEW RESEARCH 


OW germ-killing agents, 
such as silver nitrate and 
dichloride of mercury, act on 
the individual disease germs is 
revealed for the first time in a 
new triumph of the powerful 
RCA electron microscope, Dr. 
Stuart Mudd, of the University 
of Pennsylvania, and Dr. 
Thomas F. Anderson, of the 
RCA Manufacturing Company, 
collaborating in studies along 
this line, find that silver nitrate 
completely destroys the fla- 
gella, or propellers, of the ty- 
phoid-fever germ, as shown in 
the lower electron micrograph 
at the right, while lead acetate 
shown in the upper electron 
micrograph—darkens the fla- 
gella but does not destroy 
them. 

Other points of extreme in- 
terest revealed by the two 
electron micrographs are the 
action on protoplasm, which is 
the life of the cell. Silver ni- 
trate stains the protoplasm 
black, and seems to shrink the 
entire germ, but apparently 
does not affect the wall of the 
cell. When mixed with lead 
acetate, the germ swells, and 
its protoplasm escapes its wall 
to form a halo around it. 

Dr. Mudd and Dr. Anderson 
also observed the action of 
lead, silver, nickel, and mer- 
cury salts on cholera and dys- 
entery germs and on the micro- 
organism Fusobacterium, 

A number of RCA electron 
microscopes are in operation 
in scientific fields, including 
biology, metallurgy, and chem- 
istry, making possible impor- 
tant investigations of bacterial 
morphology and metabolism, 
viruses, antigen-antibody re- 
actions, and chromosome struc- 
ture; of iron and its alloys, 
brasses, and other metals. The 
instruments are also used to 
study particle size and shape, 
colloids, surface chemistry, (Mima ‘ ver nitrate destroys flagella 
thin films, and plastics. 


Lead acetate fer germs ond 
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FLYING AIRCRAFT CARRIERS and huge troop and 
cargo air transports with a range of 8,000 
miles have been designed by Horace Chap- 
man Young and Eric Langlands as combina- 
tions of airship and airplane. The Airwing, 
as the craft is called, is built as a flying 
wing with space within its single-wing body 
for helium, fuel, crew, and pay load and tun- 
nels in which propellers or blowers operate. 

This wind-tunnel operation is based on the 
principle that the plane will both pull and 
push itself forward—pulling through suction 
caused by a semivacuum created in front, 
and driving by exhaust pressure at the rear. 


‘The helium gives it additional lifting power, 
making a total load of 63 tons possible for a 
ship 250 feet square and 62% feet in height. 
A troop transport of the same size would 
accommodate 300 soldiers fully equipped for 
service abroad. The aircraft carrier is de- 
signed with a flight deck 180 feet wide by 
200 feet long that could be lowered below 
the hull to allow 12 fighter planes to take off 
and land. 

‘Maximum speed is estimated at 240 miles 


an hour, take-off speed at 30, and landing 


speed at 20. The Airwing could cruise 270 
hours at 30 miles an hour. 


TWO-MAN PARATANKS 
small enough to be trans- 
ported in cargo planes 
are proposed by Martial 
and Scull, industrial de- 
signers, to provide a 
quick means of landing 
mechanized equipment 
behind enemy lines. The 
all-welded tank at right 
is triangular in shape 
with two forward wheels 
and a track-type runner 
in the rear. It carries a 
37 - millimeter antitank 
gun coupled with a heavy 
machine gun. The occu- 
pants also have subma- 
chine guns and grenades. 


EXTRA FOLDING WINGS on a plane proposed by 
Byron T. Wall, of Raymond, Alta., Canada, 
increase the wing area and drag, allowing 
it to take off and land at the low speed of a 
biplane and yet retain the longer flight 
range and high speed of a monoplane when 
it is in the air. The auxiliary wings a 
raised before the take-off, giving the plane 
extra lift and requiring a much shorter run 
—an important consideration on small fields. 
When sufficient speed has been attained in 
the air, the auxiliary wings are retracted, 
folding into the fuselage and lower wings 
and eliminating the drag of struts and extra 
wing area. Recesses in the fuselage and low- 
er wings cut resistance when the upper 
wings are folded. In landing, the procedure 
is reversed, with the upper wings being 
separated from the lower at an angle be- 
ginning at the outer edges. This offsets suc- 
tion that would tend to hold the wings to- 
gether if the action were in parallel planes. 


O For HIGH SPEED 
SMALL WING AREA GIVES 


LANDINGS ARE 
IMPOSSIBLE 


| 


CONTRACROTATING 
PROPELLERS. 


@ TRANSITION FROM 
SMALL TO LARGE 
WING AREA 
UPPER WING UNFOLDS 
TO CONVERT MONOPLANE 
INTO A BIPLANE 


© FoR Low-sPEED FLIGHT 


AND SAFE LANDINGS 
AS A BIPLANE, THE PLANE'S 
WING AREA Is’ DOUBLED. 
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WOODEN BODIES are being 
built on all new Army 
trucks, making use of mate- 
rials that are plentiful and 
conserving metal for more 
vital purposes. Body longi- 
tudinal sills, cross members, 
side and front panels, and 
tailboards are all of wood 
bolted together in the new 
construction, Troop seats, 
which were of wood in the 
old trucks as well, are inter- 
changeable. Metal skid 
strips cover the floor to pro- 
tect the boards from wear. 


Bolts ore used with washers to hold 
the wooden bodies of the new Army 
trucks together, 700 being required 


ELECTRIC GUNS FOR EXPLOSIVE RIVETS are among the latest 
tools invented to assist in airplane construction and re- 
pair. When heat is applied through thermostatically 
controlled electricity, it sets off a charge in the shank 
end of a rivet, spreading the cap automatically to make 
a strong joint that formerly required hammer blows. 
‘This method is of particular advantage in riveting plane 
parts that are hard to reach, 


DOUBLE-EDGED RAZOR BLADES are 
sharpened in a few seconds on a 
new hone marketed by the Mar- 
lin Firearms Co., shown above. 
‘The stone is curved at the proper 
angle to hone the cutting edge 
and is provided with a metal clip 
that holds the blade in the cor- 
rect position and applies all the 
pressure required during strokes. 
Operation is not mechanical, be- 
ing entirely by hand. 
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Movable Walls Built of Glass 


EW glass-block partitions, held together 

with ridged wooden strips instead of 
mortar, are as easy to take down and move 
as they are to install. This development 
will make it possible to change layouts of 
interiors of homes and office and factory 
buildings almost at will. The blocks are 
slotted on four edges for locking on the 
ridged strips, and at the ends of a wall are 
anchored in position by a system of wooden 
wedges. The wooden “mortar” strips may 
be painted or stained before being put in 
place, or their edges may be finished later. 
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With « wooden frame, A, instolled on adjoining 
walls, gloss blocks are laid in tiers and held by 
horizontal ond vertical strips, B and C, The 
rows are locked with wedges, D, os they are laid 


ips with 
in them, os ot 
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.Medical 


~ Soldiérs 
meet the 


Blitzkrieg 


PHOTOGRAPHS BY WILLIAM W. MORRIS 


IECHANIZED warfare has brought 
new problems to the Army's Med- 
ical Department, Even on a rela- 

tively static battle front, like those of the 
first World War, the task of aiding and 
bringing back the wounded is a gigantic 
one. In fluid blitzkrieg fighting, with the 
tide of battle rolling rapidly over miles of 
countryside, the medical men must wage a 
blitzkrieg of their own—in reverse. 

Win, lose, or draw, the Medical Depart- 
ment has its hands full. When things go 
badly, it may find itself responsible for 25 
percent of the total personnel engaged in a 


HOW WOUNDED ARE REMOVED 


LITTER-CARRYING STRAPS ore a part of tho 
regular equipment of today's American medical sol- 
dior. When not in use, they are carried in a pouch 


given sector. When things go well, the per- 
centage of wounded is likely to be less, but 
the very success of the operation introduces 
new difficulties. A clearing or sorting sta- 
tion for the wounded which was located six 
miles behind the front at the beginning of 
the attack may be 20 to 30 miles behind 
after a few hours. Yet the medical units are 
bound to keep up with the movement some- 
how, for time is precious. The sooner a seri- 
ously wounded man can be picked up, given 
first aid, and evacuated, the better his 
chances of survival. The farther back he 
goes the more comfortable he can be made 


FROM A TYPICAL BATTLE AREA 


This horness is a great help when wounded have to 
be carried considerable distances to aid stations 
‘and to collecting stations farther behind the lines 


and the more adequate the treatment which 
can be given him. 

‘The illustration at left below is a sche- 
matic representation of our Army's current 
arrangements for handling the wounded. 
From right to left, the sketch shows the 
combat area between the battle front and 
the nearest railhead. Evacuation is carried 
out in stages or echelons. The zone between 
the battle line and the collecting station or 
assembly point, normally about 113 to two Rh important fnnovation in his equipment is the 
miles in depth, is called the first echelon. In Use of prepared units for administering morphine, 
this zone all service to the wounded is ren- These ore much easily used under fire than 
dered by medical personnel attached to the the hypodermic-syringe outfits formerly employed 


MECHANIZED FIGHTING ADDS TO TRANSPORTATION PROBLEM 
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line units. The second echelon begins at the 
collecting station and extends to the clear- 
ing station five to eight miles behind the 
line of departure. This is a divisional zone, 
in which service is rendered by the division 
medical units. Still farther back, in the 
third echelon, the medical units attached to 
an army, which consists of several corps and 
divisions, take over the casualties. 

In the battle area itself, essential first aid 
is given to the wounded, under whatever 
cover can be found, by first-aid men at- 
tached to the companies in combat. The 
next step is to get the wounded back to bat- 
talion aid stations some 300 to 500 yards be- 
hind the front line. These field dressing sta~ 
tions usually afford shelter from rifle fire, 
but not from chance artillery hits. Every 
effort is made to locate them so that the 
wounded can be brought in by stretcher- 
bearers under some sort of cover, as behind 
a hill or ridge, and if at all possible be 
evacuated, when night falls, in vehicles 
rather than on foot. The normal comple- 
ment of the aid station is two medical offi- 
cers and seven enlisted men trained in han- 
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dling injuries. Here efficient temporary 
dressing of wounds is possible and morphine 
is available. 

If the battalion moves forward the station 
moves with it, the patients already deposited 
being left with medical attendance until 
they can be brought back, by ambulances or 
stretcher-bearers, to the collecting stations. 
Each of the collecting stations is fed by sev- 
eral battalion aid stations, Like the latter, 
the collecting stations move forward with 
the combat forces. The collecting stations 
are essentially intermediate medical bases 
where patients are examined, sorted, and 
prepared for evacuation to the clearing sta- 
tions. Between the collecting and clearing 
stations an ambulance shuttle service is 
maintained. During the night the ambu- 
lances may be able to go all the way up to 
the battalion aid stations. When this is 
feasible the wounded are far better off, for 
it is in the first echelon that the worst bot- 
tlenecks occur. 

‘The division clearing station is usually 
out of medium artillery range, and on a 
good route to both (Continued on page 132) 


WOUNDED FROM CONGESTED AREAS 
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MEDICAL MAN OF WORLD WAR!... 


b 


1918 THIS IS THE 


BELT held gauze bandages, indi- 
vidual dressing packets, iodin« 
i ive plasters, tour 


DRESSINGS for first-old 
use were wrapped indi 
vally in sealed packets, 
often troublesome to open 


LAMP for applying dress- 
ings ot night was the old 
felding ‘Stone can- 
dle lantern, shown at the 
left folded and open. Light 
from candle shone through 
its small isingloss window 


MEDICAL MAN of 
first World War could 
not get at rear pock- 
belt easily 
catch a 


mask, not shown here, 
was also part of load 


“M.D. CHESTS" held 
for stations 
Forward battalion aid 
station had two No. | 
chests with dressings 
end one No. 2 chest of 
surgical instruments 
ond su 

weighed from 175 to 
200 pounds each, and 
could be carried ona 
stretcher by four men 
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MEDICAL MAN, 1943 
All his equip- 
designed fi 


Note djustable-de 
poucher. Ad 
supplies ca 
governed by 


PACKS are now bei 


tutes for chests. for 
forward aid stations. 
Two of these, w 
about 40 pounds each, 
would replace a chest. 
Slide fostoners gi 
ready access to band- 
‘ages and supplies, as 
seen at right. Modern 
packaging saves space 
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#0 


moving the loci 
7) fer additional supplies, bandages 


DRESSINGS now come 
individual cartons like 
this, which keep them 
in ‘better shape and 
handier for first oid 


LAMP with neon tube 
cand battery has beon de- 
veloped ond may be 
mode stondord equip- 
ment for emergency 
operations 
or dressings in the field 
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LEFT POUCH contains pencil, book of tags, 
eight smoll first-aid packets. The litter- 
carrying straps (not shown) also have @ place 


Pouch at normal si 
regular use, fal 
locings a 


(right) and extended. In 
jottom folds compactly. If 
of pouch is doubled 


to forward 
yental pock with 
llon QM can 


RIGHT POUCH holds ammonia flask and cup, 
swabs, triangular ond gouze bandages, 
re plaster, safety pins, and scissors 


the front and the rear. Here a more careful 
sorting of casualties takes place. Some may be 
found fit for duty and returned to the front. 
Others, who require operative treatment, are 
taken care of by a mobile surgical unit at- 
tached to the clearing station. Thence the seri- 
ous cases are sent back to the evacuation hos- 
pital, which normally is located at a railhead or 
airport where hospital trains or planes are 
available to take them out of the combat zone 
as soon as they are fit for the journey. Less 
serious injuries are treated at a convalescent 
hospital in the same neighborhood. After dis- 
charge these are sent to a replacement depot 
and returned to the front. 

The foregoing will give the reader some idea 
of the transportation difficulties involved in 
giving first-aid and evacuation service to the 
wounded. Yet it presupposes a relatively slow- 
moving tactical situation in which the disabled 
man has to be carried only a few hundred yards 
on a stretcher before he is laid on a table be- 
fore a medical officer. Suppose, however, that 
the injured soldier is in a tank operating with 
an armored division, There is no room for 
company aid men in tanks. Members of tank 
crews are trained to take care of their own 
emergency cases, using vehicular first-aid kits 
carried in the tanks. The company aid men 
follow the advance in motor vehicles and col- 
lect casualties along a central axis of evacua- 
tion. They then get their patients to the rear 
from prearranged rallying points. Half-track 
armored vehicles which have carried armored- 
division infantry behind the tanks are often 
used for this purpose. These half-tracks are 
equipped with litter braces so that they may 
be used as improvised ambulances. 

‘Who are the men responsible for the health 
of the millions of Americans already in the 
Army and the millions who will soon join 
them? Where do they come from and how are 
they trained? Some civilians have an idea that 
most of the Medical Department's personnel 
consists of physicians. The fact is that out of a 
total strength of 125,000 before Pearl Harbor 
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(current figures are restricted), only 13,000, 
or a little more than 10 percent, were offi- 
cers, and not all of these were physicians. 
In World War I the Medical Department 
numbered 400,000—an army within an army. 
‘There is nowhere near that number of li- 
censed physicians in the United States. Ob- 
viously, while physicians provide the mili- 
tary and scientific leadership in the Medical 


Department, the bulk of the routine work 
must be done by officers other than Medical 
Corps physicians. This calls for a gigantic 
training program. 

Today, the Medical Department is operat- 
ing four medical replacement training cen- 
ters and nine special-service schools. Men 
are assigned to the schools on the basis of 
civilian occupa- (Continued on page 228) 


Collapsible litter (seen bein: 
unfolded ot left) is clampe: 


light sled on which a wounded 
mancan be dragged over 


pack. Equipment, shown below, includes ski li 
ing pad, ond (left to right) shelter half, r 


corti 


rainin, 


snowshoes, medical pouch, draft harness, blanket. In the 


photographs above, the soldier is not wearing the arctic uniform 


AUTOS i 


= DIAGRAM OF THE WATER FLOW 
IN A STANDARD COOLING SYSTEM 


As a Vital Part of the Car, It Deserves Good Care. Neglect 


It and It Will Burn Your Engine—and a Hole i 


By RALPH ROGERS 


UTSIDE of keeping oil in the engine, 

Jand grease in the transmission and 

rear axle, the most important serv- 
ice consideration on an automobile is the 
care of the cooling system. An engine would 
not run very long without oil, for without 
the protective oil film to keep moving parts 
separated, the metal-to-metal contact would 
quickly develop high temperatures and the 
engine would “seize,” resulting in an expen- 
sive repair job. 

Similarly, if the cooling system is neg- 
lected, and the engine is operated continu- 
ously at excessively high temperatures, the 
internal parts are subjected to all sorts of 
abuse, due, chiefly, to lubricating-oil break- 
down and the formation of varnish on pis- 
tons and valves. High temperatures cause 
rapid oxidation of lubricating oil, the prod- 
ucts of which have no lubricating value 
and only gum up the works. Serious dam- 
age may be done to cylinder walls, pistons, 
rings, valves, bearings, and other parts. 

It is well to remember that overheating 
is not always caused by defective operation 
of cooling-system units. Space does not per- 
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Your Wallet 


mit a complete listing of these “foreign” 
causes, but among the most common are: 
late ignition timing; dragging brakes; slip- 
ping clutch; lack of lubrication; wheel bear- 
ings too tight; radiator clogged with insects; 
and excessive low-gear operation. 
Overcooling is another factor to be con- 
sidered. Too low temperature, besides being 
just as wasteful as excessively high tem- 
perature, may permit formation of corro- 
sive acids which can cause serious damage 
to metal parts, especially bearings—which 
is always an expensive repair job. During 
warm weather, the steam in the exhaust gas 
which blows past the pistons is generally 
removed by heat and crankcase ventilation. 
In the winter, however, lower engine tem- 
peratures reduce the efficiency of crankcase 
ventilation, with the result that some of the 
steam condenses to form water which drops 
into the oil in the crankcase. This oil-and- 
water mixture forms a thick sludge which 
clogs filters, screens, and pipe lines, thereby 
restricting the flow of oil. Besides, in cold- 
operating engines, the exhaust gas dissolves 
in the water and forms corrosive acids 
which attack various parts of the engine, 
sometimes causing very serious damage. This 
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water-condensation condition is often ag- 
gravated in cold-operating engines by stop- 
and-go low-speed driving, defective thermo- 
stats, or operating with the thermostat re- 
moved. Corrosion of working parts of the 
engine may be indicated by a rusty oil-level 
dip stick. 

During cold-weather operation, proper en- 
gine temperatures can best be maintained 


These Are the Danger Spots 


by replacing a low-opening thermostat with 
one of the high-temperature type having an 
open temperature range of from 160 to 
180° F., or higher, depending upon the ex- 
pected intensity of the cold weather in the 
region the car is being operated. 
INSPECTION. To maintain the efficiency 
of the cooling system, a systematic inspec- 
tion should be made at least twice a year, 


in Your Cooling System... 
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HOSECLAMP SUCTION “BUMP SUCTION” IN WATER JACKET 


preferably in the spring and fall when an! 
freeze is removed and installed. At these 
periods, be sure to do the following: 1. 
Check condition of hose connections. Tight- 
en clamps if necessary and replace cracked 
or swollen hose. 2. Check fan belt for proper 
tension. If belt is frayed, it should be re- 
placed. 3. If car has a radiator-sealing-type 
cap, check its valve operation. 4. Inspect 


the water pump for leaks. A leaky water 
pump sucks in air, thereby increasing cor- 
rosion. 5. Check radiator core for leaks, and 
be sure the air passages in the core and 
grille are not clogged with insects or dirt. 
If necessary, the core should be blown out 
with an air hose, using low air pressure. 6. 
Check the operation of the thermostat. 
Thermostat failure is a common cause of 


... and the Troubles That Can Seriously Injure Your Car 
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ing bits of rubber which clog radiator tubes 
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HEATER-RADIATOR 


WATERJACKET PASSAGES can become so 
clogged with porticles of corrosion that radi 
ctor cooling will be almost entirely nullified 


JAMMED PISTON RINGS ond burnt volves 
fore the eventuol result of inefficient cooling— 
ond the beginning of on fe repair job 


engines running either too hot or too cold. 


‘THERMOSTATS. Thermostats are located 
in the cylinder-head water-outlet casting 
or in the upper radiator hose, and are 
used for the purpose of automatically con- 
trolling the engine-operating temperatures. 
‘When a cold engine is started, the thermo- 
stat valve is closed, preventing water in the 
radiator from entering the cylinder block 
and head. The water in the block and head 
is then warmed up, permitting the engine 
to reach its normal operating temperature 
quickly, and resulting in more efficient op- 
eration in respect to power and gasoline 
consumption. During the warm-up period, 
there is a loss of fuel due to the condensa- 
tion produced by cold cylinder walls, with 
the result that gasoline drips into the crank- 
case, causing oil dilution and its resultant 
evils. The use of a thermostat cuts down 
the warm-up period so that the engine 
quickly attains a temperature at which the 
fuel condensation is at a minimum. 

To test the operation of a thermostat, 
suspend it by its frame in a vessel of water 
which is heated to about 10 degrees above 
the temperature at which the unit is de- 
signed to start opening. When taking tem- 
perature readings, stir up the water to be 
sure it will be of uniform heat, especially if 
the vessel is a large one. Then if the valve 
fails to open, replace the unit rather than 
attempt to make a repair. 

CLEANING COOLING SYSTEM. If the water 
is not treated with a corrosion preventive, 
scale and rust will eventually clog the 
passages in the radiator and water jackets. 
Cleaning solutions are available which suc- 
cessfully purge the cooling system of 
all rust, sludge, and grease, provided the 
manufacturer’s instructions are carefully 
followed. However, if the radiator is clogged 
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to the nor- 
ight, and to 
jed pressure 


with an insoluble salt scale, which is a 
product of the water in some parts of the 
country, it should be removed by a reliable 
radiator-service station familiar with local 
conditions, and equipped to apply proper 
treatment. 

To clean the system, drain the cooling 
liquid, close all drain cocks and fill the s; 
tem with the cleaning solution according to 
the manufacturer's directions. Then with 
the radiator cap on tight, run the engine hot 
(not boiling) at medium speed for about 20 
minutes, after which, drain off the solution 
and pressure-flush with clean water. 

If the reverse flushing method is used— 
that is, flushing the system in the opposite 
direction to normal water flow—flush the 
radiator separately from the block as shown 
in the illustrations. However, apply the air 
gradually, as a clogged radiator will stand 
only a limited pressure. 

After cleaning the system, be sure to 
check the thermostat, clean the overflow 
pipe, and blow all dirt and insects from the 
radiator air passages and radiator grille. 

Rust PREVENTIVES. Treatment of the 
cooling system for the prevention of scale 
and rust is a must item if the efficiency 
of the engine is to be maintained. This 
process consists of introducing certain sub- 
stances called inhibitors. Inhibitors are not 
cleaners, and will not remove rust or scale 
already formed. Therefore, they should be 
used continuously, and preferably immedi- 
ately after the cooling system has been 
thoroughly cleaned or when the vehicle is 
new. 

Rust preventive should not be used with 
an antifreeze preparation already contain- 
ing an inhibitor, as an excessive amount 
may be harmful to various parts of the 
cooling system. 
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TUBELESS TIRES... 


Oklahoma Motorists Ride on Inflated Casings 


IF YOU have four tires but are short an 

inner tube, you can drive without it, says 
J.B. McGay, a Tulsa, Okla., manufacturer, 
who has worked out a method of mounting 
ordinary casings without tubes so that they 
can be inflated and run at normal speeds. 
About 700 tires so mounted are in operation 
in Tulsa alone, some of them having run as 
much as 12,000 miles in three months. The 
casings, it is reported, lose no more air than 
do tires with tubes. 

Radical as this idea may appear to motor- 
ists who have always taken inner tubes for 
granted, there have been hints that tubeless 
tires are coming after the war. In fact, one 
of the leading rubber companies has already 
announced the invention of a new type of 
truck tire that requires no tube and effects 
a rubber saving of from 7 to 17 percent, al- 
though the details are being kept secret in 
the interest of national defense. 

‘The technique of mounting ordinary tires 
without tubes is surprisingly simple. An 
old-style metal valve stem is fitted, with a 
suitable gasket, into the existing valve hole 
in the metal rim, Then any puncture holes 
and breaks in the old casing are cold- 
patched or vulcanized. Both beads are 
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cleaned and rough places sanded smooth. 
Any corrugations on the beads must be 
ground off. The outside tire bead is pressed 
onto its shoulder with the rim or wheel so 
supported that the casing hangs free, 

‘The valve core is removed so that air can 
be introduced quickly, and while the hose is 
applied, the casing is beaten lightly with a 
mallet to cause the lower bead to make con- 
tact with the rim and form the seal. When 
it snaps into place, the valve core is inserted 
and the tire brought to normal pressure. It 
is then submerged in water to check against 
leaks. Most satisfactory results are ob- 
tained by putting about a quart of tire- 
sealing fluid into the casing before it is 
mounted. 

Mr. McGay suggests that, if all car own- 
ers mounted their tires this way and turned 
in their tubes, a stock pile of 250,000 tons 
of excellent rubber would be available for 
other uses. The Army, by mounting tires 
in this way, he estimates, could save 
100,000 tons of crude rubber now allocated 
for tubes. According to Mr. McGay, the 
plan would leave the nation with a surplus of 
139,000 tons above military requirements, 
with which to recap essential civilian tires, 
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MUFFLER CLAMPS of the full-circle type, 
which consist of an extra-heavy 
stamping, a U bolt, two nuts, and 
washers, have been designed to con- 
nect muffler and pipes snugly when 
the pipes are out of round. Said to 
reduce leaks and installation time, 
these new clv"‘vs are available in 
sizes for every “ /pe of private car, as 
well as for the new Reo, White, and 
Willys-Overland Army trucks. 


A LUBRICANT containing 22 percent by weight 
of colloidal natural (not synthetic) graphite 
dispersed in complete suspension in water, 
has been developed for all types of water 
pumps and cooling systems. Containing no 
oil, alkali, or chemical, the lubricant does not 
affect rubber or antifreeze, and is said to 
coat parts with a surface which repels rust. 
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WAR TIRES made almost exclu- 
sively from reclaimed rubber 
by Goodyear are identified by 
a “war tire” seal. Shown at 
left being prepared for cur- 
ing, and at right being taken 
from the vulcanizing mold, 
these new tires should yield 
as much as 10,000 miles if 
used carefully. 


A SPEED-LIMITATION HORN for gas-and-rubber-saving 
drivers, toots its warning when the speedometer 
needle makes contact with a button set at the 35- 
mile mark on the dial. Contact opens a valve in the 
exhaust, which in turn blows the horn. 
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‘A HUB-CAP DOLLY and a plastic hammer are 
the answer to the problem of straightening 
out dented hub caps. Six inches in diameter 
and weighing seven pounds, the iron dolly 
has two concave surfaces—a deep one for 
the smaller caps and a shallow one on the 
other side for the larger. 
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“Looks as if your pupils 
have been playing 

ageli-_the way they did 
when they put sugar in 
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gives the professor a lesson 


When a Plug Went Bad in Scruggs’ Car, the Sparks Flew. 
But the Mechanic of the Model Garage Fixed Things Up 


By MARTIN BUNN 


OR quite a few years, Professor Hiram 
Scruggs, the principal of our high 
school, has had—and richly deserved— 

the reputation of being the biggest grouch 

in town. When he drove into the Model 

Garage the other afternoon, Gus Wilson's 

ears told him that the professor's engine was 

missing. 

Scruggs got out and scowled at Gus. “An- 
other example of the widespread inefficiency 
which is the curse of this country!” he 
sounded off. “‘In spite of the fact that I had 
my carburetor repaired only a week ago, my 
motor ig missing badly.” 

Gus grinned at him. “Just what seems to 
be the matter with your antique chariot?” 
“D've already told you what the trouble 
" Scruggs said impatiently. said that 
I had my carburetor repaired— 

“Why?” Gus asked, 

“Because my motor wouldn't idle. Every 
time I stopped for a red light the motor 
raced. I was at my country home at Cold- 
spring Lake, and the garageman up there 
said that the carburetor must be causing the 
trouble. He removed it from the car and 
examined it carefully, but all he could find 
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‘wrong was that there was a small brass 
screw missing from the—the butterfly valve, 
I think he called it. He replaced the missing 
screw, and the motor ran beautifully until 
this morning, when it started to miss. 
Gus got a screwdriver, held its metal 
shaft to the top of the No. 1 spark plug 
terminal and its point against the engine, 
No. 1 cylinder stopped firing, and the engine 
labored. He checked two more cylinders 
with the same results. But when he did the 
same thing with No. 4 there was no change. 
He unscrewed it from the engine head. 
“Here's the trouble," he told Scruggs. 
“Number four spark plug isn’t firing.” 
‘Then he saw something that made him 
whistle. Wedged in between the center 
electrode and the base of the plug was a 
little brass ball. “Now where the devil did 
that come from?” he asked himself. He held 
the plug out for Scruggs to see. “Looks as 
if some of your affectionate pupils have been 
playing tricks on you again—the way they 
did that time they put the sugar in your 
oil,” he told him. “Ever see that little brass 
ball before, professor?” 
“Certainly not!” Scruggs snarled. “And 
if I find that any of those young hoodlums 
have been—" 
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“Wait a minute—wait a minute,” Gus 
cautioned. “Remember that missing screw, 
professor?” 

“Of course I remember it,” Scruggs said. 
“But what in the world has it to do with this 
brass ball?” 

“It's got a lot to do with it," Gus said. 
“Use those little gray cells of yours, pro- 
fessor—switch on that high-voltage brain 
power of yours. What? You still don't get 
it? Why, this little brass ball is the missing 
butterfly-valve screw. After it came loose 
it got into the cylinder, and then it was bat- 
tered against the cylinder head by the piston 
until it got hammered into its present shape. 
After that it got jammed into the base of 
the spark plug, and caused a short circuit 
which kept your No. 4 cylinder from firinj 
Gus saw a skeptical look on the professor's 
face. “You don't believe it, hey? All right 
—I'll prove it to you.” 

He went into the stockroom, and came 
out a half minute later with a new spark 
plug which he screwed into the engine head. 
“Step on her,” he directed. Scruggs did as 
he was told. "The engine started easily, and 
Tan as smoothly as could be expected of a 
piece of machinery of its advanced age, 
which never had been given intelligent care. 

Professor Scruggs grunted, snarled over 
the price of the new plug, and at last got 
into his car and drove away. 

Gus was finishing a job later that after- 
noon when he heard the office telephone 
jingling. A moment later his partner, Joe 
Clark, called out, “It's for you, Gus.” When 
he walked into the office he found Joe grin- 
ning and holding his hand over the trans- 
mitter. “It's Professor Scruggs,” he said, 
“and he's so darned mad he’s sputterin; 

Gus picked up the ‘phone and said “hello. 
Five minutes later he hung up. “Apparent- 
ly someone has put an infernal machine in 
the professor's car,” he informed Joe. “Well, 
he had it coming to him, but I guess he's 
really in some sort of jam. Hey, Wally, take 
the wrecker and tow Professor Scruggs’ 
car in. He’s out past the old Craig place. 

Wally, who holds 
the principal in the 
same low esteem as 
do most of his former 
pupils, departed with 
a broad grin on his 
grease-smeared face. 
The grin was even 
broader when he re- 
turned about a half 
hour later hauling the 
Scruggs sedan with 
its owner seated grim- 
ly behind the wheel. 

‘The ride behind the 
wrecker, observed by 


ified pressures. 
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GUS SAYS: 


Wouldn't be much need to worry 
‘bout gas if folks would drive at 
30; not race or idle a motor un- 


necessarily; keep parts well oiled, 
thermostat at the proper setting, 
and tires five pounds above spec- 


Easy to do—and 
it pays dividends. 


His observed by 
fellow citizens who weren't sorry to see 
him in difficulties, hadn't done much to 
prove the temper of the old professor 


numerous fellow citizens who obviously 
hadn't been sorry to see him in difficulties, 
hadn't done anything to cool  Soruge 
“This is an outrage!” he roared at 
Gus “Bither sheer downright incompetence 
on your part, or plain dishonesty. How dare 
you send me out on the road in a car in that 
condition? I might have been killed!” 

“Well, you weren't,” Gus told him calmly, 
“But just what happened, anyhow?” 

‘There wasn't much to the story. The pro- 
fessor had started out for his cottage at 
Coldspring Lake. Five miles out of town, 
while he was doing about 40, his engine had 
started to miss badly. ‘Then he had been 
startled by a loud bang. He had got out of 
the car and, happening to look back, had 
‘seen a spark plug ly- 
ing in the road. Pick- 
ing it up, he had 
burned his fingers 
on it. Then he had 
raised the car’s hood, 
and found a spark 
plug missing. 

“And please under- 
stand that I haven't 
the slightest inten 
tion of paying a 
single red cent for 
this!” he shouted, 
getting mad all over 
again, “A disgrace. 
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ful way to do work! You install a new spark 
plug, charge me a high price for it, and 
then within a few miles it blows out of my 
motor and endangers my life!” 

Gus looked the plug over carefully, and 
then thoughtfully ran his thumbnail along 
its threading. ‘Then he raised the hood and 
examined the engine. And then he laughed. 
’t the plug I put in,” he told 
‘I knew that as soon as I looked 
at it. This plug has been used for a long 
time. See how its electrodes are burned? 
It's out of your No. 6 cylinder. I put the 
new one in No. 4. See this cement on its 
threads? That's the tip-off. I can tell you 
just what has happened. Someone working 
on your engine—it might have been the 
garageman who fixed your carburetor, or it 
might have been someone before him— 
stripped the threads in the aluminum cylin- 
der head when he was replacing the No. 6 
spark plug. Trying to cover up, he cemented 
the plug in with iron cement, or something 
of the sort.” 

Professor Scruggs expressed his opinion 
of the entire automotive-repair clan luridly 
and at full length. Then he told Gus to fix 
his car up immediately. He was in a hurry. 

Gus shook his head. “Sorry, professor,” 
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he said, “but I can't do a quick job on it. 
‘There are two ways of doing it. One is to 
rebore the cylinder head for a larger plug. 
‘The other is to install a new cylinder head. 
The first way is a lot cheaper, but a larger 
plug would destroy the heat-range balance. 
Using your original-size plug with an 
adapter is a special machine operation and 
‘we would have to have the adapter made. 
The only real answer is a new cylinder head 
because by the time I had the adapter made, 
the expense involved could be used to much 
better advantage toward buying a new 
head. Besides, your cylinder head is prob- 
ably badly corroded by this time. If you 
want one installed, I'll be glad to do it for 
you, but it will take a day or so to get it 
from the city.” 

Scruggs ranted some more, but at length 
told Gus to install the new cylinder head. 
‘Then he started for the railroad station on 
foot and in a vile humor. 

Gus shrugged his wide shoulders. Then 
he wrote out an order for the engine head 
and took it in to Joe Clark. Joe read it, and 
whistled. “A bad break for the professor,” 
he said. “Well, if anybody has to have bad 
luck, it might as well be old Scruggs!” 
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POPULAR SCIENCE 


By A. L. (WHITEY) SCHAFER 
Portrait Photographer, Poramount Studios 


“Whitey” Schafer is a pioneer among Hol- 
Tywood’s still photographers. Starting 22 
years ago as a laboratory worker at Para- 
‘mount, he was for ten years in charge of 
portrait, publicity, advertising and produc- 
tion still photography for Columbia Pictures. 
Now he is back at Paramount, in charge of 
all still photography and directing the work 
of the same laboratory where he started as 
a boy. He specializes in “pattern pictures” 
such as the accompanying ones of Ann 
Rooney and Lynda Gray. 


HE man behind the lens, whether he be 

a professional or an amateur, sees life in 
terms of pictures, Since many of us are 
going to spend more time at home from now 
on, more of our pictures will have home set- 
tings. Why not make the best of the situa~ 
tion by getting interesting home patterns in- 
to your photographs? If you follow the sug- 
gestions I've found valuable in my studio 
work, you can build a collection of pictures 
that will not only portray your family and 
friends more interestingly, but will, in their 
settings, afford intimate glimpses of your 
home as well. 

Any background other 
than a blank wall resolves 
itself into a pattern of lines 
or masses. Where in the 
home will you find interest- 
ing patterns? In the wood- 
work of a door, and its 
framework; in the brick 
sidewalk and the flagstones 
of your patio; in floor cov- 
erings, particularly rugs 
with strong markings; in 
chairs and lamp standards 
and iron grill work; in the 
grape arbor, a shade tree, 
the picket fence. 

Two simple rules will 
serve as your guide: 

1. Look for interesting line. 


Fear. Snap a pretty girl ino 
ily patterned skirt, 
“and you'll webvan Wher’ Sens 
garden she grew int Here Lynde 
ray's gown is held up against 
@ wall to form a lovely back- 
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2. Do not shoot into “open” background, 
such as a plain wall. 

Both rhythm and contradiction will pro- 
vide interest. For example, lower the camera 
and you elongate a full-length figure. Have 
your subject lean away from the perpen- 
dicular when the design is rectangular to 
break up parallel lines, and so get a con- 
tradictory line between the center of at- 
traction and the background. These points 
are well illustrated in the accompanying 
pictures, 

‘There is one important exception to the 
second rule. You may safely photograph a 
girl in a pretty costume against a plain wall, 
for here interest centers in the girl and her 
garb. In general, though, it is the back- 
ground that makes your pictures. 

Any feminine wardrobe will include more 
than one costume with interesting pattern 
—a peasant dress, for example. Have your 
subject stand against the wall, hold or pin 
the dress up by the hem so as to frame her 
head and shoulders like a fan, turn one 
shoulder toward the camera, and you'll get 
a picture to be cherished. Unless you have 
a portrait attachment, you must be content 
with a waist figure. In enlarging, though, 
bleed the dress off the edges of the print, 
thus creating a feeling of endless design. 


How should you shoot for close-ups, medi- 
um figures or long shots? Does a door call 
for a medium figure and the mantel a full 
figure? Which odd corner holds promise of 
a beautiful composition ? 

Suppose we examine some concrete cases. 
The ideas they suggest undoubtedly will 
point the way to paraNelepossibilities in your 
own home. 

Consider the front door, or perhaps the 
dining-room door. It may be paneled, or per- 
fectly plain with handsomely grained wood. 
You'll agree, I am sure, that the form and 
pattern of the door are interesting; they're 
doubly so when sister or mother consents 
to pose. Again let us ask your subject to 
stand with one shoulder turned toward the 
camera. (If she stands straight on, her 
head will appear disproportionately small.) 
Place the camera at shoulder level—cer- 
tainly no lower than the bust line. 

“Four walls do not a prison make,” but 
four sides of the door casing certainly will 
imprison your subject. So, either on the 
negative or when enlarging, crop so that 
the casing does not frame the picture. Let 
the panel bleed off the edges. 

That's not an inflexible rule, of course. 
Some doors have interesting moldings or 
casings. When including this framework, to 
avoid the feeling of imprisonment, tip the 
camera opposite to the line of your subject's 
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figure. If she leans to the right, tilt the 
camera to the left. By this means, the nor- 
mally horizontal and perpendicular lines of 
the doorway will both frame the center of 
interest at an interesting angle and enhance 
the line of the figure. 

Have you ever thought of a wall, a simple, 
unadorned expanse of plaster, as part of 
your home worth photographing? It can 
be, if you add interesting shadows. Some of 
the most effective portraits I have taken 
are medium shots photographed against 
such a background. Place your subject sdi- 
rectly against the wall, turn one shoulder 
toward the camera and arrange a single key 
light high enough to cast a butterfly shadow 
under the nose s0 long as almost to reach 
the lip. No matter which way he or she 
faces, to avoid the illusion of a crooked nose 
the light must be cast to run the shadow 
directly down, and not even a trifle side- 
ways. The single-source light will cast 
shadows along the wall, bringing out the 
relief that makes the picture. No back light 
is needed here. 

Rugs, particularly those bearing a single 
predominant figure against an open or light- 
ly figured field, offer interesting opportuni- 
ties. They may be hung against a wall or 
left on the floor. In the first case, be sure 
to place the figure high enough so it doesn’t 
conflict with the head of your subject. It’s 
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a good plan to make this a medium shot, 
placing the subject in one lower corner, with 
the figure running out of the opposite upper 
corner. If you wish to avoid an unsightly 
shadow and focus attention upon the sub- 
ject, place her about three feet in front of 
the rug. Thus, the background will be 
slightly out of focus. 

‘A slightly different procedure applies 
when the rug is left on the floor. Now you'll 
shoot down from an elevation of about 5’, 
tilting the camera so that the figure comes 
diagonally across the plate. Make sure your 
subject's head is closer to the camera than 
her feet. 

Remember my warning not to shoot into 
open background. ‘That means, simply, that 
with such exceptions as costumes against 
bare walls, the background pattern and fore- 
ground objects should balance the picture 
both as to width and depth. Virtually any 
piece of furniture may be used in the fore- 
ground, such as a sofa or an upended chair. 
‘These natural props not only solve the prob- 
lem of the straying hand by giving it a rest- 
ing place; they also 
keep the resulting pic- 
ture out of the stereo- 
typed class, 

Lean an occasional 
table on its side, for 
example, and frame a 
head in ‘the center of 
the top. Use a low 
setup, shooting up to 
get a feeling of dis- 
tance. The possibili- 
ties with furniture are 
limitless. A few trials 
will show you the 
way. 

‘What may you find 
of interest outdoors? 
Lattice work, vines, 
tree branches . . . pic- 
tures are everywhere. 
Let's make them dif- 
ferent. The latticed 
arbor, for instance. 
Don't simply take a 
straight shot, but an- 
gle the lattice to the 


Family portrait, 1943... . 
‘Crosby and his boys 
ken line in 
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boundaries of the negative. If the sun is 
shining directly through the lattice, try for 
a silhouette, making sure none of the rays 
strike the lens. 

A human figure will improve the picture, 
and yet preserve the pattern. In this case, 
while the lattice will give you a bolder 
pattern as a result of contrast, you should 
expose for the subject rather than for the 
background. 

I have left until last the most prized and 
usually the most poorly conceived picture of 
all. That's the family portrait. Don’t stand 
all your subjects in a single row, some in 
shadow and some in the sun, say “look at 
the camera,” and shoot. Do take time to 
arrange them against an interesting back- 
ground, perhaps the climbing rose against 
the living room. Break the straight line by 
having some sit and others stand, one turned 
right and another left, some slightly farther 
from the camera than others. Get them to 
talk until they relax, and when they seem 
to be interested in each other rather than in 
that box at your finger, press the trigger. 
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Portable Wooden Floodlight Standard 
Support Eight Reflectors 


Tuts standard provides support for as many as eight 
clamp-on flood lamps, and can easily be made at home of non- 
critical materials, All the parts are of %” stock. Blocks are 
fitted to the ends of one foot, which is made 3” wide at the 
center and notched on the straight edge. Two plywood braces 
are screwed fast to this, forming an angle into which the 
lower upright fits. Join the two legs with a bolt and wing 
nut so that they can be folded for carrying. 

A slot and two bolts permit the upper member to be held 
rigidly in the extended position or collapsed upon the lower 
one to take less space in transport. Another bolt and wing 
nut assembly clamps the lower upright to the larger plywood 
brace.—CLARENCE N. ALDRICH. 


Cheap Bottle-Cap Remover 
Saves Time in Darkroom 


Cars screwed tightly on bottles of 
photographic solutions to prevent 
evaporation are difficult to remove by 
hand, This simple gadget, available at 
the five-and-ten, saves time and ten 
pers in the darkroom and keeps caps in 
excellent condition for their continued 
use—C. H. COLES. 


Pointer Cemented to Timer Hand 
Increases Its Visibility 


Ir you find it hard to see the hand of your 
interval timer in the darkroom, try cementing 
a triangular piece of black paper to it as shown 
in the photograph below. Such a pointer will 
also make the second hand of an electric clock 
or any other timing device much easier to see 
if it is used in the darkroom to measure inter- 
vals—CLIFFORD LEESTMA. 
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‘A SNAPSHOT POCKET FOLDER now on the 
market will help preserve loose prints 
that are carried in pockets and handbags. 
Holding eight prints of sizes up to and 
including 214" by 4%", with a separate 
sheath for each print, the folder is made 
of durable blue card stock with lettering 
in yellow. Space is provided on the inside 
cover for the owner's name and address. 
‘The price of the folder is ten cents. 


THIS NEW EXPOSURE GUIDE, bound in sturdy 
imitation leather, includes all important 
data relative to a popular bromide en- 
larging paper, plus other aids to better 
print making, Surface variations are in- 
dicated in a handy set of sample prints, 
a full-range gray scale, and graininess 
and resolution charts. A dial-type calcu- 
lator has been included to help in com- 
puting exposures. The 32-page booklet 
which comes with the kit contains full 
instructions for print making, from 
checking and calibrating the enlarger to 
a consideration of artistic effects, with 
emphasis on securing prints of fine qual- 
ity. Accurate measurement of enlarger 
magnifications is made easy by a nega- 
tive focusing chart. F 


PHOTOS SEALED IN PLASTIC will be of interest to those who 
want to send durable prints to men in the armed 
forces, Such photographs, although thin as a paper 
match and weighing less than half an ounce each, are 
waterproof, dustproof, greaseproof, flexible, and un- 
breakable. The customer supplies the snapshot or 
print, which is placed between two plastic sheets and 
sealed under thousands of pounds of pressure. ‘The 
plastic body comes with blue or white borders, and is 
small enough to fit into the average wallet. 


Reducing View-Finder Glare 


Users of twin-lens reflex-type cameras, 
who place an aluminum lens shade over the 
lower lens, are often troubled by fogging of 
the image on the ground glass, due to re- 
flections from the polished outer surface of 
the metal lens shade. This can be prevented 
simply by giving the lens shade a coat of 
dull black paint all over the outside. 
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Built Entirely of Wood 


CAMERA clubs making  civilian-defense 
sound movies, as well as many other ama- 
teurs, will find ready use for this micro- 
phone boom, which was originally designed 
for the Long Beach, Calif, Cinema Club. 
Aside from a few bolts, hinges, screws, and 
knobs, it can be built entirely of wood, a 
noncritical material. The boom and stand- 
ard may be taken apart, and the three tri- 
pod legs fold upwai ing the unit port- 
able enough to be carried by one person. 

‘The boom proper is 7’ long, and by raising 


Left, the 7’ all-wood microphone boom is being 
adjusted for recording. When not in use, the 
boom can be folded into two packages, as above 
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the standard to its full height, you can lift 
the microphone as high as 12’ from the 


floor. If a 1-Ib. “mike” is used, a counter- 
weight of wood weighing only 8 Ibs. will 
suffice. A slotted plywood segment attached 
to the boom and the vertical standard holds 
the boom firmly at any angle when two 
knobs are tightened. Base legs 22” long are 
sufficient to prevent tipping, A newsreel 
type microphone attached to the camera 
will prove useful in relaying sound from the 
boom mike to the camera mike—C. A. 


Unusual Action Movie Titles Formed with Salt or Sugar 
Give Realistic Effect of Drifting Snowflakes 


‘UNUSUAL action titles for winter color 
movies can be filmed as follows: Put a lamp 
socket with a photoflood bulb inside a small 
wooden box open at the top. Lay a sheet of 
glass over the top, and on the glass place a 
sheet of blue cellulose film. With either salt 
or sugar form the title desired. Mount a 
second flood lamp to give side lighting. 

Focus the camera on the title and run off 
a few feet of film. Then, with the camera 
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running, have somebody blow gently across 
the title, blurring the lettering until it final- 
ly dissolves. In this way you can get an 
excellent replica of a snow storm, indistin- 
guishable from the real thing if you go 
about it carefully enough. 

Other novel titles for beach and desert 
sequences can be filmed in the same man- 
ner. If the film is reversed, the title will 
seem to form itself —MARION SCHWERMAN. 
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Tin-Plate Reflector Lights 
Enlarger Stop Markings 


‘Many photographers find it hard to read 
the diaphragm stop numbers on the lens 
barrel of an enlarger in the feeble light of 
a darkroom lamp. A reflector cut from a 
piece of 2” by 5” tin-can metal and bent as 
shown solves the problem. When it is held 
under the lens, light from the enlarger it- 
self is reflected around the barrel to the 
flange bearing these diaphragm stop num- 
bers.—JAMES DEITCH. 
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Film Containers on Wall Form 
Handy Negative Racks 


‘THE inner cardboard containers of certain 


commonly used cut-film cartons make 
handy holders for negatives, enlarger 
masks, or memoranda when tacked to the 
wall of the darkroom. They separate nega- 
tives that are to be enlarged, or those printed 
from those still to be printed.—L, H. 


Slipping Tank Reel Repaired 
with Cellulose Cement 


SHOULD the collars on the two halves of 
an adjustable developing-tank reel become 
so worn that they are no longer a snap fit 
and the reel will not remain set at the de- 
sired width, apply a thin film of cellulose 
or model-airplane cement to the inside of 
the outer collar. Repeat, if necessary, to 
build up the thickness of this part until it 
fits the other collar closely enough to pre- 
vent slipping.—GEORGE 8, GREENE. 


Tape Allows Exact Adjustment 
of Tripod Legs for Height 


Mosr metal tripods do not allow for ad- 
justing the legs to exact height. To make 
Such adjustment, as for copying and certain 
other types of work, pull out the sections to 
the necessary height, then wrap a short 
piece of adhesive tape around the unsecured 
section of each leg. This will prevent fur- 
ther telescoping for as long as may be 
necessary.—W. KIRK. 
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HOME AND WORKSHOP. 


ce early 1941, Popular Science has been privileged to offer a series of 
woodworking articles by Joseph Aronson, of New York, who specializes in interior archi- 
tecture and furniture design. In his workshop-studio have been created the furnishings 
for some of the finest modern interiors in the country. By following the plans of this 
tinguished designer, such as those for the dressing table and bench described in the 
ocompanying article, the home workshop enthusiast can be sure of authentic styling 
ot sound yet simple construction. 


Dressing able ite Sench 


By JOSEPH ARONSON 


Author of The Encyclopedia of Furniture 


F MODERN design with sijnple lines, 

this dressing table has a charm and 
delicacy that will make it a most acceptable 
gift 

Begin with the four legs, which are identi- 

cal, by first cutting the two adjoining 
tapered sections of each, then rounding the 
outer corner on a %” radius. 
All four sides of the two shelves 
or “pockets” are perfectly rec- 
tangular, and are doweled into 
the legs or back as the case may 
be. The two pocket floors are 
notched to receive the inner 
sides and legs. 

Next, band-saw the back 
member to shape. The drawer 
stretcher is doweled to the two 
inner sides, and the drawer 
guides, or runners, are screwed 
and glued on. Dowel the top 
down to the assembled frame- 
work, and glue up the whole 
construction. Assemble and fit 


Shown at right is the modern dressing 
table partially assembled. Note that 
the floors of the pockets are notched 
to receive the legs ond inner sides. 
The drawer, foreground, is supported 
between these two rectangular pockets 
and should be made up and fitted last 


the drawer last, making it to slide freely. 

A variation ‘is possible, if more drawers 
are desired, by making drawers to fit the 
two pockets. 

Either plywood or solid lumber may be 
used, but where wide boards are required, as 
in such casework as this, cracking may 
occur with solid wood, and plywood often 
proves better. Its edges can be finished in 
a harmonizing color—blue in the case of the 


original table. All the 
other parts were given 
a coat of white casein 
paint, which was en- 
tirely wiped off when 
tacky; then given two 
thin coats of white 
shellac, which were 
sanded and rubbed. 
In the bench, the 
long frame of the top 
is half-lapped into the 
legs, and then braced 
with corner blocks. 
Pull webbing or tape 
tight across the open- 
ing in the frame, inter- 
lacing the bands and 
tacking well, Then lay 
on about a 144” thick- 
ness of hair or cotton 
felt, and stitch it down, 
Cover this first with 
ing on white casein paint, wiping it off when tacky, ond applying two thin ™uslin and then with 
coats of white shellae. The odges of the top and poctels era pasta blue upholstery fabric, 


LIST OF MATERIALS FOR MODERN DRESSING TABLE AND BENCH 


No. RESERING [550m BE!__ Description Tow OL 
Be!__ Description LL Drawer b: % 2% 19% 
1 Top (ir plywood) 42, 2 Drawer sides ‘3 14 
1 Baek apron (fir plywood) 38% 1 Drawer bottom 
2 Outer sides 13% (fir plywood) Hu 19% 
2 Inner sides Wi BENCH 
$2 Curved rails (ash) 1% 3% 23% 

fees Contiaima pla) 26% 2 Straight side rails (ash) 1% 2° 11% 

Gold pine) % 3 2 4 Lege (maple) 14 2M 30% 
2 Drawer guides (solid pine) % 1 10% 4 Corner blocks (ash) 1% 
1 Drawer front“ " % 3% 20 Note: All dimensions are given in inches. 


REMOVING LOWER WINDOW SASH [ SHIPSHAPE HOME] 
i) Vi 


| 


When a weight cord breaks, the stop strip or mold- 
ing on that side must be taken off. If screwed on, 
remove the screws and spring the strip outward at 
the center to prevent the ends from marring the finish 
at top and bottom. If paint holds it, place a block 
against the inner edge and tap with a hammer, A 
knife point may be run along the joint with the pulley 
stile to slit the finish and prevent chipping. If the 
stop i nailed, pry the center from behind with a 
wide chisel and pull the nails out from the back with 
pliers in order to avoid chipping the surface by driv- 
ing the nails back through the front. The sash may 
then be swung out. 

Later, in replacing the stop, spring it back into its 
former ‘position. If the window was loose enough to 
rattle, set the stop a little closer, with just enough 
clearance for easy running. Keep the lower end far 
enough back to cause slight binding when the sash is 
closed. If nails are used to fasten the stop, set them 
and putty with a composition colored to mateh the 

nis! 
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Honey-Jar Holder Turned from Wood 
Resembles Old-Fashioned Beehive 


‘A bowling pin was the raw material for this honey-jar holder, but 
blocks built’ up of maple rings will serve the purpose equally. well 


PPROPRIATELY enough, this honey-jar holder takes 

its shape from the old-fashioned straw beehive. 
Glue up two turning blocks from maple rings. Mount them 
both on waste-wood faceplates, and rough off the outside 
of each, Next, hollow out the inside, remove the backing 
from the top part, fit the two halves together, and mount 
them between centers in the lathe. Turn the outside of the 
hive as a single unit. Finish by French polishing in the 
lathe; then turn a trifle off the joint to make an easy fit. 
The base is simply a 4” square of 1” maple stock. Four 
short legs are cut from \" maple dowel and glued into 
holes at the four corners. Fasten the base and the hive 
together with dowels or wood screws.—ELMA WALTNER. 


Card Deck Forms Sanding Block 


for Irregular Surfaces 


WHEN sanding grooved surfaces or irreg- 
ular edges, you can often do the job more 
easily by using an ordinary deck of playing 
cards as a sanding block. Folded around 
them, the sandpaper adjusts itself to the 
contour of the wood, reaching every sur- 
face. In the photograph at right, the cards 
are pushed down on the sides of the deck to 
sand the recesses of a roll-top desk.—W. S. 


Croquet Mallet Used in Shop 


Ir 1s usually the stem that breaks on a 
croquet mallet, but the head will make a 
serviceable shop mallet if the handle is 
trimmed short below the break, or replaced 
with a new one about 9” long. One or both 
ends of the head can be faced with leather, 
felt, or other protective material, if you so 
desire.—R, WoovBuRY. 


DOOR-PANEL DETAIL 


“TIN-CAN” SAND SCOOP 


A sand scoop may be made from an old 
tin con and two wooden pieces. If avail: 
able, 2 small stove shovel may be used 


Photograph at left shows cabinet being 
assembled. A strip of wood for support- 
ing the back panel is being nailed into 
position, Even serap lumber may be used 


A slight pull on the door handle will remove the 
entire panel, thus permitting the sand bucket to 
be token out quickly, without undue interference 


This easily constructed 
a full-sized pail and 
useful piece of parlor 
fees 


Fire-Bucket | 


Set ) buckets, which should be in every 


fence 


home for use in fighting fires and 
hering incendiary bombs, are not 
particularly attractive objects. But when 

placed in an easily made cabinet, auch a | 
bucket can remain on duty in the swank- 

est living room or anywhere else. Be- | 
sides making the bucket instantly avail- 
able in an emergency, the cabinet does 
duty as a chair-side stand, taboret for 
supporting flowerpots, bedside table, ot 

whatnot holder. 

‘The cabinet illustrated, which houses a 
et containing 25 Ibs. of was 
largely from odd pieces of - 

The following lumber wa 

i” by 131" by 141/16” for sides. 
y 135," for top. 

for bottom, 

fir paneling, 


long, for 


ack rabbet 


by 12" by 65" for 
d door stop. 


cabinet houses 
doubles as a 
furniture 


The attractive cabinet pictured below houses a sond bucket 
for use it 


combating fires and incendiary bombs in the home 


Cabinet for the Home 


With a plane and sandpaper, round the 
upper edges of the bottom in the front and 
at both ends, and the upper edges of the top 
all the way around. Use finishing nails to 
fasten the parts together, and set the heads 
about 4" deep. Fill all exposed holes with 
plastic composition wood or crack filler. 
Nail the narrow wood strips around the in- 
side surface of the box, a shade more than 
14" from the rear edges of top, sides, and 
bottom, to form a recess for the back panel, 
which ‘should be secured with glue and 
brads. Nail a similar strip across the 
underside of the top %” from the front edge, 
to act as a stop for the door. 

Instead of being hinged, the door is pro- 
vided with two pegs in its lower edge that 
fit into holes in the bottom. The pegs are 
made by driving fairly heavy nails into 
previously drilled holes and cutting off the 
heads about %4” from the wood. Smooth the 
cut ends with a file. The holes are, of course, 
located so that the panel is inset an equal 
distance (%”) all around. 

With a roundheaded nail or escutcheon 


pin and a bit of springy sheet metal, make 
a friction catch as shown. A commercial 
ball catch may be used instead, if not too 
large for the thickness of the panel. The 
handle, a length of 1” dowel, is fastened 
with two screws 2%” from the top edge. 
Adjust the friction catch so the panel snaps 
in and out easily. In case of an emergency, 
a pull on the door handle removes the panel 
entirely, leaving nothing to obstruct re- 
moval of the bucket. 

The door is decorated with the insignia 
of the Auxiliary Fire Fighters, a red 
Maltese cross in a white triangle on a blue 
disk. An easy way of making this decora- 
tion is to paste the blue disk segments and 
the cross on a piece of white paper, gluing 
this to the door after painting. A coat of 
clear lacquer or varnish will protect the 
design. 

Included with the sand bucket should be 
a small stove shovel or other suitable scoop. 
You can make one from a tin can as shown. 


By WALTER E. BURTON 
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CASH AND CARRY is the vogue these fire-saving days, 
ond a smartly styled shopping cart will help you roll 
your ownl. Strong and spacious, yet compact and light, 
these useful carryalls may be obtained in composition 
wood or durable canvas. They may be pushed or pulled 
with ease and occupy a very amoll parting spoce, while 
b ht is collapsible when empty. The hardwood 
ore splitproof and will not wear down unevenly 


lace hard-to-get 
ines ialog, SaNGr Tet RA or ts 
cause injury to hands, nor scratch the finge 


ALLPLASTIC AND ALL-PURPOSE aptly dorrbes the 

wn below. Individual 
jiece out of crystal-clear 
tynthetic. material. They will not break or tarnish 
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YOUR LEFTOVER PROBLEM is neatly solved by 

leakless wax-paper containers which may 
ba marked with ther contents and stacked in your 
refrigerator. They're also good for box lunches 


SWanainentt 


Sj 


MOPPING-UP OPERATIONS sre simplified by 
pressing the mop into on adjustable drainer 
that fits ony pail, eliminating hand-wringing 
‘ond splashing. Mop ond drainer come os unit 


Picture as it is seen 


Some picture glowing 
inordinary room light 


in complete dorkness 


‘A DECORATIVE NOTE for the bedroom or nursery, os 
; of the 


they glow in the dork for about four hours. Transfer 
for mounting directly on the wall are olso available 


REFRIGERATOR 
CARE 


Always wipe up at once any food spilled 
inside the refrigerator. Food acids may oth- 
erwise stain the finish. 


Never use any sharp instrument to break 
trays loose from the freezing compartment. 


‘Mild soap and warm water are good for 
cleaning the outside of the cabinet. Don’t use 
abrasive, gritty cleaners. Nonporcelain fin- 
ishes should be waxed three times a year with 
a good liquid wax. 


Check the door for air leakage by closing it 
on a piece of ordinazy letter paper. If the 
paper pulls out without appreciable drag, 
there is excessive air leakage. Have an au- 
thorized dealer make any necessary adjust- 
ment or replacement. Touch the door gasket 
as little as possible. 


A FURNISHING FEATURE for porch ond parlor alike, and 
jarticularly well 
Erccldewn lovssing 


d to smalltype defense homes, this 
purchased in a carton and put 
ade of noncritical materials ond 
beige, green, turquoise and blue 


THINGS TO COME in household ranges will include 
an oven door fitted with o specially heat-treated 
plote-gloss window, allowing the homemal 
bake her coke ond see it, to0, Heat loss occa: 
by opening the door is eliminated, and the danger 
of burning the baked goods is cut to a minimum 
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Tennis Rackets, Golf Clubs 
Stored Homemade Rack 


Here is a simple wooden rack pro- 
tecting your tennis rackets and golf clubs 
from warp or damage, yet allowing them 
to hang free. Design it according to the 
size and number of pieces to be stored, 
and hang it in a room or closet of even, 
moderate temperature. Be sure to wipe 
the heads of golf clubs with an oiled 
cloth to keep the metal from rusting 
while in storage, and put tennis rackets 
in their waterproof cases and presses for 
additional protection against dampness 
and warping.—R. M. Woopsury. 


Ps 
PEGS WRAPPED With FELT 
OR COVERED With) RUBBER 


to Wake Heavy Sleepers 


HEAVY sleeper? Try placing a pie 
tin, turned bottom up, under a spring- 
wound alarm clock, as shown below. 
The vibration of the clock on this 
sounding board will cause consider- 
able racket, probably enough to arouse 
you.—E. G. MACHAUER, 


REPLACE LOWER BOARD ONLY. 


Two-Part Board on Fence Bottom 
Makes Replacements Easy 


Wooden bottom boards on wire fences have a 
high rate of replacement due to rot. As shown 
above, two narrow boards, cleated together, may 
be used instead of a single wide one, with the 
fencing attached to the upper strip. The lower 
board is replaced easily—J. W. BESSMAN. 


Hand Cultivator Also Used 
as Emergency Carrier 


A HAND cultivator will serve efficiently 
as an emergency wheelbarrow for cart 
ing loads of medium weight that are too 
awkward to be carried by hand. Simply 
invert the cultivator and place a suitable 
box on the handles, resting snugly against 
the shares, as shown in the photograph 
at left—R. M. W. 


FOR GIFTS TO MAKE 
FOR SERVICE MEN 
The boys in our fighting 
forces are eager for the many 
things that aren't "Govern- 
ment Issue” and cannot be 
bought in post exch 
Can Jom juste a. spell 
useful, easily made gift? For 
the best ideas, we wall award 
$100 in six cash prizes 


~ ~ \ 


FIRST PRIZE *50-SECOND PRIZE *25-THIRD PRIZE *10 


WHAT SERVICE MEN LIKE 


Apron-lype toilet kits 

Button-cleaning and polishing 
kits 

Cigarette cases 

Compact combination kits 

First-aid kits 

Games 

Name tags 

Photo folders 

Photographic accessory kits 

Pipe-and-tobacco kits 

Pocket snapshot books 

Sewing kits 

Shaving kits 

Shoe-shine kits 

Slipper: 

Toilet ki 

Wallets 

Wooden shower clogs 

Writing kits 


THREE PRIZES OF *5 EACH 


HE purpose of this contest is to develop 

projects which any man or woman can 
make in the home, using noncritical and 
readily available materials. Remember—it's 
the idea that counts, not skilled craftsmanship. 

Mail your entry, or entries, suitably packed 
and fully prepaid to the Service Men’s Contest 
Editor, POPULAR SCIENCE MONTHLY, 353 Fourth 
Avenue, New York, N. Y., to arrive on or be- 
fore March 1, 1943. No entries will be returned. 
If, therefore, you wish to keep your model, or 
if it can’t be shipped conveniently, simply send 
a photo, description, and any essential sketches. 

If recent surveys are any indication, men in 
the armed forces want chiefly compact, dur- 
able articles they can really use. The “musts” 
come before the extras. 

‘The accompanying list will give you some 
clues as to the preferences of service men, as 
expressed in various polls, for articles other 
than the always popular cigarettes, waterproof 
watches, and portable radios. 

Our contest is open to all except employees 
of POPULAR SCIENCE MONTHLY. The judges will 
be the editors of this magazine, assisted by a 
committee of service men to pass upon the 
utility and practicability of the gifts. Their de- 
cisions will be final. In case of ties, each tying 
contestant will be awarded the prize tied for. 
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By CHARLES and BERTRAM BROWNOLD 


WELL-BUILT and nicely decorated 

breakfast tray is not only -an at- 
tractive gift for milady who enjoys an oc- 
casional morning meal in bed, but is also of 
practical use in the event of illness. 

‘The tray illustrated is made of a panel 
of %” plywood, glued into grooves in a hard- 
wood frame, the corners of which are half- 
lapped and glued. If means for cutting a 
groove are not available, the panel can be 
held between rabbeted strips and light 
quarter-round molding. 

‘The legs of the tray are topless compart- 
ments or “wells” formed by parallel 3/16” 
hardwood dowels. These are driven into 
holes drilled into the underside of the frame, 
and the lower ends are set into correspond- 
ing holes drilled into a rectangular piece 
of %” hardwood. 

While strict adherence to the dimensions 
is not necessary, the upright supports should 
be tall enough and far enough apart so that 
the tray will rest comfortably over a person 
in bed. Keep the overall dimensions small 
enough so that the tray can be carried 
through doorways without difficulty. 

Accurate spacing of the dowel holes can 
be facilitated by means of a spacing pin in 
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A lady to envy! This 
cheerful good-morn- 
ing tray is comfort- 
ably high, sturdil 

built, ond ottract 


At right. I. spacing 
dowel holes with jig: 
2, aligning dowels by 
means of notched 
ood strips 3. ting 
dowels in place wit 
cord before ossembly 


a jig clamped to the table of the drill press. 
‘The first two holes are drilled to marks; 
then the work is put into the jig with the 
pin in the first hole and the drill in the 
second. Thus set, the jig is clamped into 
position, Subsequent holes are drilled by 
moving the work so that the pin is in one 
hole while the next is being drilled. 

‘The same method can be used in drilling 
by hand, but the jig, held in a vise, has two 
holes—one for the pin and one for the drill. 
The jig block should be thick enough to hold 
the drill in perpendicular alignment. 

Note that the holes in the frame are not 
bored through, but only to a depth of 14”. 
‘The dowels, which must all be accurately 
cut to exactly the same length, are then 
driven in. 

Now comes the task of placing the lower 
ends of the dowels in the rectangular bottom 
pieces. This may present difficulties, since 
many of the dowels will be twisted or bent, 
and out of alignment. To simplify this 
problem, use the through holes in a bottom 
piece as guides to drill identical holes in a 
scrap piece of thin, soft wood. Now saw off 
a strip on all four sides of the scrap piece, 
centering the cut on the holes. The result is 
a piece of wood with notched edges, as 
shown in one of the photographs. 


Place the notched piece between the rows 
of dowels and fasten the dowels into the 
notches by means of string tied across them. 
After the dowels have been tied in place, 
the bottom piece can be put on easily. The 
scrap piece is then removed by cutting it 
up with a saw passed between the dowels. 

Another method of aligning the dowels is 
to lay the bottom piece on the frame and, 
after pushing the dowels through both parts 
at once, slide the bottom piece down into 
position. This method requires a fairly easy 
sliding fit, which in turn necessitates glue. 
Since there are 76 dowels and 152 holes, glu- 
ing is a time-consuming job as well as a 
“fussy” one, because all glue drips must be 
cleaned off the inside of the narrow “cage.” 
‘Therefore the first method (assuming that 
the holes are drilled to provide a driving 
fit) is to be preferred, since the only gluing 
required in the whole job is for the panel 
in the grooves of the frame and for the 
corner joints of the frame. Incidentally, 
these corner joints can be strengthened by 
having the corner dowels run through them. 

‘After the upper edges of the frame have 
been beveled and sanded, the completed 
piece can be painted, preferably a light, 
cheerful color. The surface of the tray can 
be decorated with decalcomanias. 


HAS HANDY MAIL AND 
NEWSPAPER COMPARTMENTS. 


TENON TO FIT 
INTO GROOVE 
OF SIDE MEMBER: 


Jpn encove 
Pon banee 
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Wakes you up—lets others sleep! 
This personal alarm is pocket fit 
fing, will serve as a watch by day 


Contained in an old cigarette case, 


the device is also a handy flashlight. 
Photo below shows the case open 


MIDGET 


ELECTRIC ALARM 


1S KEPT UNDER P 


By R. L. WHITMAN 


HENEVER two or more persons who 

must get up at different hours sleep 
within hearing of the same alarm clock, 
it is likely to awaken the wrong one. The 
individual alarm illustrated, however, sets up 
a rousing buzz under one sleeper's pillow, 
but cannot be heard by anybody else. Being 
less than 5%" thick, it causes no discomfort 
to the sleeper. An added feature is a small 
bulb that makes the unit a handy flashlight. 
A dollar watch with an unbreakable 
plastic crystal is the timekeeping unit. The 
cigarette case should be just thick enough 
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to accommodate the watch 
and two AA-type dry cells 
such as are used for vest- 
pocket flashlights. A midg- 
et buzzer can be purchased 
or made from a standard 
one. How the parts are 
arranged is shown in one 
of the photographs. The lid 
of the case has a hole cut 
in it to expose the watch 
face. The back cover of 
the watch is riveted to the cigarette case, 

Remove the watch crystal and the hands. 
Cut a disk of thin (,005") celluloid %4" 
smaller in diameter than the watch face. 
Drill a hole in the center of this slightly 
larger than the hour-hand shaft, and close 
to the edge drill a %” hole, 

Scrape the enamel off the watch face all 
around on the radius of this hole, exposing 
the metal. Slip the celluloid disk over the 
shafts, put back the hour hand, and cement 
it to the disk so that the latter will turn 
with it. 


ILLOW 


aurzer 


PEN-LIGHT CELLS. 


SPRING-winE 


pene oen HOLE moi 
Couenren TO ASTIC 
WOUR HAND 


(eeeanance aa0ve waren 
Gace exscaenaren) 


MIDGET 
— Bue 


FLASHLIGHT 
BUTTON 


Diagram shows how the lomp bulb may be wired so thot it will not light unless the olarm is set for "on" 


‘The crystal must be drilled at the center 
for the alarm-set shaft, which may be a 
screw or rivet and carries a knob at the 
top. This can be made from plastic rod or 
the cap of a toothpaste tube. Mount the 
shaft with a spring washer or two so that it 
can be turned only against friction, and 
run a metal strap from the upper washer 
for connection to the battery. To the inside 
end of the shaft solder the spring-wire con- 
tact. Bend its end into a tiny loop so that 
it will “ride” out of the hole in the disk 


FINISHING PLYWOOD 


readily when you have to reset the alarm. 

In the original, a cord was run from the 
buzzer armature to a friction lever project- 
ing from one side of the case. The lever 
holds the armature away from its contact 
when the alarm is to be “off.” A switch 
could be used instead, The diagram shows 
how the lamp bulb can be wired so that it 
will not light unless the alarm is set “on.” 
If this reminder is not wanted, replace con- 
nection A in the diagram with connection B 
as shown by the dotted line. 


[PAINTING] 


Natural. Apply priming coat of thin shellac, sand lightly, and rub down with 
one or two coats of wax. A more elaborate finish may be obtained by using a 
shellac priming coat followed by several coats of rubbed varnish or lacquer. For 
outdoor plywood, give several applications of linseed oil or three coats of good 
spar varnish, the first thinned fifty percent with genuine turpentine. 

Paint. For fir plywood use a priming coat of clear resin sealer on both faces 
and all edges; then apply paint. For hardwood plywood, use a good lead-and- 
oil base paint. For outdoor plywood, apply clear resin sealer to both sides and 


all edges; then use best quality paint. In the case of boats, apply at least two 
coats of marine paint, followed by a coat of spar varnish. 


JOINT FILLERS 


Interior. Mix white building plaster and shellac to consistency of putty. 
Force into joint with knife, leaving slight bulge. Sand smooth when dry. 
Exterior. Brush down edges of joint with slow-drying varnish, and apply any 


good caulking compound. 


POPULAR SCIENCE MONTHLY 


SHOP DATA 
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Liquid wax preserves the sheen of 
kitchen tinware that is not used on 
@ stove, and protects it from rust 


Applied with a cloth- covered 
block of wood, the wax keeps 
window screens looking like new 


Waxing enameled handles of kitchen knives prevents 
unsightly “checking and cracking through frequent 
washing—defects like those on the knife at the right 


Bristles of a new brush, 
wax before being put in service, will remain 
stiff much longer when used constantly in water 


if soaked in liquid 
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Photographic prints and enlargements coated with 
self-polishing wax stand constant handling and will 
not curl. Use a pipe cleaner to apply the liquid 


OU can help conserve the national stock- 
ile of civilian goods by making all nor- 
mally replaceable articles last much longer, 
thereby avoiding the purchase of new goods. 
An ea: y of doing this is to prevent wear, 
rusting, and corrosion by protecting surfaces 
wherever possible with a suitable finish. 

One of the least expensive and most con- 
venient finishes for general use is the “self- 
polishing floor wax” found in almost every 
household. Tests indicate that when this type 
of wax is spread in a thin film on any surface, 
it dries into a tough skin that will withstand 
even the finger-nail test and is proof against a 
jderable amount of wear. As this type of 
wax costs so little and is so easy to apply, it 
is no problem at all to treat any number of 
articles and to keep their surfaces in good 
condition almost indefinitely. 

Self-polishing wax may be applied with a 
cloth or a brush. Dipping also can sometimes 


Wallpaper, card-table tops, and 
window shades can be waterproofed 
for cleaning with a damp cloth 


MAKES MANY 


ARTICLES LAST LONGER 


By Kenneth Murray 


be used 
small articles, 
sary. If thin, it will dry ordinaril 
twenty minutes after applicatic 

‘The protective value of this treatment is 
especially useful in the kitchen. Tinware 
not used on a stove need be treated only 
every two months or so for its shiny surface 
to be kept in perfect condition. ‘The film of 
wax is so thin that it is imperceptible. 
Enameled knife handles that ordinarily 
check and become unsightly through fre- 
quent washing can be kept looking new. 
The same is true of many other kitchen 
implements. 

Elsewhere in the house, a thin film of wax 
will preserve the finish of imitation-leather 
card-table tops, check the tendency of win- 
dow shades to crack and fray, will give a 
slight, waterproof sheen to wallpaper and 
permit it to be cleaned with a damp cloth, 


advantageously in the case of very 
A thick coating is not nece 
in about 


Excess wear on the window ledges of an automobile, or 
‘on other parts of @ car, can be prevented by a thin 
film of hard-drying wax renewed a few times each year 


Rustproof coats may be given worksho} 
fools that bave no enameled” fink 


and will protect window screens. 

Raincoats and other articles of 
rubberized fabric quickly show 
wear where they are creased or 
stitched, but the wax will fill pores 
of the cloth, prevent entrance of 
water, and guard against further 
wear. 

Stiff-bristle scrub brushes and 
other brushes have a tendency to 
lose their elasticity and become 
flabby after they have become wa- 
ter soaked or been left in water. 
If, before being used, they are 

ed in self-polishing wax, the treatment 
will make the bristles more water resistant 
and the brushes will retain their shape 
much longer. 

In the workshop the liquid may be ap- 
plied directly to tools that have no enameled 
finish, and will fill the pores of the metal so 
that it retains its new appearance and does 
not darken. 

‘The wax is excellent as a protective finish 
for a camera, whether of metal or leather 
covered, Incidentally, it may also be used 
to waterproof and preserve prints, 

Many parts of an automobile receive both 
wear and weathering so that the finish soon 
deteriorates. As an example, the window 
ledges of the car doors often have the finish 
worn down to the undercoat or even to the 
bare metal. Self-polishing wax will prevent 
this condition, and the treatment requires 
only a few moments several times a season. 
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SHATTERPROOFING BLACKOUT PAINT not only keeps light 
from showing through windows, but reduces the dan- 
ger of flying glass during air raids. The coated glass 
will break on impact or concussion, but the frag- 
ments cling to the paint instead of flying in all direc- 
tions. Another blackout paint offered is applied to 
the outside surface of the glass and dries in one hour, 
but can be removed with kerosene at any time, Rain 
will not wash it off. 


NONPRIORITY RADIATOR COVERS, made of 
wood instead of metal, are now avail- 
able in nine adjustable sizes ranging 
from 14” to 76” in length and from 
8” to 12” in width, and in several col- 
ors, including ivory and walnut. Both 
ends of the covers slide in or out for 
adjustment of length, so the raised 
portion remains in the center, rather 
than at one end, giving the cover a 
much neater appearance. 


THIS BRUSH EXTENSION HANDLE permits the operator FIBER CONCRETE FORMS, resembling 
to paint walls, ceilings, high moldings, baseboards, giant mailing tubes, speed the set- 
floors, and the undersurfaces of shelves and the like ting up of concrete piers or posts for 
from a normal stand- foundations, and save the time and 
ing position. Brushes material formerly required to put up 
orany other tools with and take down wooden forms. After 
handies can be at- the concrete has been poured into 
tached to the working them and has set, the forms can be 
head with clips. A cut away or simply allowed to dis- 
spring controls the integrate. Sizes from 5” to 13%” in 
tool angle, which can diameter are available, and lengths 
be changed by means 
of two tapes at the 
user’s fingertips. The 
handle can also be 
used for washing win- 
dows and the like. 
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WOODEN DOWN SPOUTS, EL- 
BOWS, AND EXTENSIONS are 
being developed to replace 
rapidly vanishing metal 
ones. It is planned to 
make the units adjustable 
so that the down spouts 
may be adapted to any 
type of cornice, and to 
provide sufficient flexibil- 
ity to take up expansion 
in case of freezing. Wood- 
en ventilators for farm 
buildings (not illustrated) 


aarce. aay af nich ean be AN AUTOMATIC FIRE ALARM that requires 


‘standard lum. 20 batteries or wiring is wound up like 
bor Louvers: produce a clock. If the temperature at any time 
swirling motion of the air T8€s to 110 deg. F-., an expanding ther- 
that aids exhaust action, ™mostat presses a release button, and the 

spring-operated bell rings. The ther- 

mostats are also available mounted on 
CANVAS WALL COVERING that is washable and is insulating plates with two electrical ter- 
said to reinforce plaster against cracking is now minals each for connection to the exist- 
available in harmonizing companion patterns for ing doorbell circuit. They ring the bell 
the decoration of adjoining rooms. Its designs continuously should fire break out. Any 
consist of oil paints printed on a canvas founda- desired number can be used in parallel. 
tion, affording a nonporous and nonabsorbent 
finish, The material is 48” wide and is sold by 
the yard. It can be repainted at any time. 


PUTTY MADE FROM WOOD comes in powder 
form and is mixed with water for use. 
When hard, it can be sawed, chiseled, 
nailed, sanded, or polished like wood. 
Filling cracks, knotholes and nail holes, 
covering tile and insulating-board joints, 
and setting loose handles are a few of 
its uses. It adheres to wood, cement, 
plaster, stone, and wall board, and dry 
color may be added to tint it. It can 
also be molded into novelties. 


PAINT MADE FROM CORN, now available in 
powder form, is mixed with water for use. It is 
said to be more washable than casein paint. 


ASBESTOS AIR-CONDITIONING DUCTS, en- NONDRYING ADHESIVE applied to blackout 
firely prefabricated, save steel and labor. per holds it firmly to window gloss, yet ol- 
Eeca'te to be pulled off readly et cay time, 


ore made with slip joints for easy installation. 


‘A BLACKOUT BULB that can be left on even ROLL-TYPE GARAGE DOORS that coil up over- 
near open windows gives o faint orange light. head on a barrel like o window shade are now 
‘As yet i te rocriched to Industri pls. made of wood slats fastened to metal tapes. 
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EW hand hack-saw blades tend to break 

close to the pin when too much pres- 
sure is applied. To conserve vital steel, 
these blades should be salvaged. 

The first step is to round off the broken 
end to the original curvature. Care should 
be taken to hold the blade vertically against 
the grinding wheel, since if it lies flat on 
the rest it may snag and break again or 
gouge a hole in the wheel. 

Next, drill a 5/32” hole about %” deep in 
a block of scrap iron. Place the blade on 
this block with its end centered over the 
hole, and hold a 5/32” punch on the blade 
directly over the hole. Strike a square, 
sharp blow on the punch with a medium- 
sized hammer to make a clean round hole 
for the holding pin in the saw frame. After 
the hole is punched, the saw frame will, of 
course, have to be adjusted to accommodate 
the shorter blade. 

Broken power-saw blades, too, can be 
rescued from the scrap heap and made serv- 
iceable by brazing or silver soldering. Most 
power hack saws don’t have an adjustable 
stroke, and all the wear comes on about one 


Ws often a brand-new blade that breaks, but if 
the break is close to the pin, the blade can be 
| saved and, though shorter, will give good service 
| First step, below, is grinding the end. Hold the | 
blade on edge, not flat. Right, punching the hole 
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half of the blade. If you take the good ends 
of two broken blades, silver-solder them 
together, and punch another hole, you will 
have a blade that's almost as good as new. 

Before brazing or soldering power-saw 
blades, the broken ends must be squared up. 
This type of blade is thick enough to be 
ground lying flat on the grinding rest with- 
out snagging the wheel. Next, the ends are 
beveled. Experience has shown that a bev- 
eled surface one and a half times as wide 
as the blade is thick does the trick. The 
bevels should be ground so that they fit 
together without humps or hollows. How- 
ever, the teeth don’t have to match up as 
they must in brazing a band saw. 

‘The parts may be brazed or silver- 
soldered. In either case common grocery- 


fitades 


Above, a small acetylene or propane flame is di 


+ of @ power blade beveled for brazing, 
is borax, Bronze filings or a strip of 
‘used os brazing metal, Both are shown 


ted 


‘ogainst the seam only until the solder or filings melt 


store borax is used as a flux. If bronze 
filings are used, line the blade up with the 
beveled edges in position, place a pinch of 
filings along the seam, and over them sprin- 
kle a light coating of borax. For silver- 
soldering, cut a strip of solder about twice 
the area of the beveled edges, pull it 
through your fingers to remove any wrin- 
kles, moisten it, and sprinkle both sides 
with borax. Then place the strip between 
the beveled edges and sprinkle a light coat 
of borax along the seam. 

Heat is then applied to complete the 
braze, A small lead-burning tip, using either 
actylene or propane gas, is ideal for this 
operation, The flame is directed along the 
seam and removed the moment the filings 
or solder begins to flow. 


SLOPE PER FOOT IN DEGREES 


Protractors, adjustable triangles, and quadrants of 
shop machines are graduated in degrees, but blue- 
prints often express an angle as so many inches or 
fractions of an inch of slope per foot. Such specifica- 
tions can be converted to degrees by calculation or 


reference to tables. The one at the right gives degree 
equivalents of the angles most commonly specified. 
‘Much time can be saved by cementing such a table to 
the protractor, triangle, or machine. 


If allowed to cool naturally at room tem- 
perature, the blade will lose little or none 
of its hardness. Don't quench it in water. 
Punching the end hole can be simplified by 
heating the end of the blade a light red and 
punching while hot. 

After cooling, the seam can be very light- 
ly ground for a total width of 1" on both 
sides of the blade. This will remove any 
roughness, especially if the clearance is 
carried right across the surface of the blade, 
including the teeth. 

It may not be profitable to repair blade: 
singly, but if they are repaired in batches 
of ten or more, a real profit may be made 
and, even more important, some valuable 
alloy steel will be saved as a contribution 
to the war effort.—W. C. CHENEY. 


[CALCULATIONS] 
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DRILL-PRESS JACKSHAFT 


GIVES WIDE RANGE OF SPINDLE SPEEDS 


LL that has to be purchased 

for this’ jackshaft is a 4- 

step pulley, one 25” V-belt, and 
one 28” V-belt. 

For the jackshaft itself, turn 
a rock-maple plug to a snug fit 
in the drill-press column. Drill 
a %" hole through the center, 
counterbore it from the top to a 
depth of %”, and taper the re- 
mainder of the hole from both 
sides to %” in diameter, Remov- 
ing the plug from the lathe, drill 
the two holes for the anchor 
nuts on a radius of %”. Saw two 
slots 90 deg. apart to a depth of 
%" from the top and %” from 
the bottom. 

Two steel expansion plugs, 
turned to the same taper as the 
hole through the body, clamp 
this part inside the column by a 
wedging action as the center 
nut is tightened. 

Shape the belt-shifting lever 
from 1" steel plate. Drill and 
tap the center for the threaded 
pulley shaft as indicated. The 
curved slot has a radius of 1%" 
and is laid out from the pivot 
hole, not from the center. 

‘Thread one end of a piece of 
4%" shafting to fit the tapped hole 
in the lever. Tap the other end 
for a \," cap screw. The pulley 
is fitted with a bronze bushing. 
Assemble with thrust washers 
‘as indicated.—C, W. BATTELS. 
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Jackshoft (arrow) offers choice of speeds from 260 to 10,000 r.p.m. 
ond increases the scope of ony drill press for light ond 
heavy drilling, routing, shaping, and milling fo make 
ond, if necestory, can be built olmost entirely from scrap stock 


Tap View 


(PULLEY removen) 


Gear screw. on cup _HRUST WASHER 


old cl Bits ts Salvaged by Welding to New Shanks 


A NEW life of usefulness can te sriven old high- 
speed bits and thread chasers tat have been 
ground short simply by welding them to cold- 
rolled steel shanks. Such welded bits give good 
service as form, boring, and turning tools in ma- 
chining aluminum alloy, stainless steel, drill rod, 
and even tool steel. 

‘As reported in “War Production News," organ 
of the WPB for New York State and northern 
New Jersey, the high-speed steel first tended to 
crack during the welding process. ‘This was over- 
come by welding the fragment first at the heel, 
heating and quenching it, then welding it at the 
base and again heatirg and quenching, as shown 
in the accompanying drawing. Apparently the 
heat had no bad effect on the properties of the 
high-speed steel. 

: With this method, various special tools can be 
Noa made up on short notice. The cold-rolled shanks 
cee can be used indefinitely, as other tool bits are 
easily welded on when the old ones are ground 

down too much for further use. 


Handy Marking Gauge Is Easily Attached to Try Square 


A hole in the slide A MARKING-GAUGE attachment to fit your try square 
permits the user to can be made from a piece of 1/16” by 14” band iron 
tead the rule morks and a machine screw. Bend the band iron ina U shape, 
as shown, with one leg %4" longer than the other. Drill 
a 4” hole through the shorter leg to line up with the 
markings on the square, and a 1/16” hole near the end 
of the long leg into which the marking pencil can be 
inserted. The slide can then be tightly locked at any 
desired setting for scribing lines parallel to the edge 
fe ‘senew of a board.—RoNaLp Eynicnt, 


Sash Lift Aids in Balancing 
Weight of Drill-Press Table 


TO COUNTERBALANCE the weight of my 
drill-press table, I obtained through a local 
hardware store a spring-type sash lift of 
from 27 to 29 Ibs. capacity I fastened the 
spring housing to the back of the motor, and 
the tape to the rear of the table. In this way 
the weight is exactly counterbalanced, and 
there is no danger that the table will slip 
down the column accidentally when the lock 
is released—DaNn D. FULMER, 


Folding Rule Used to Pinch-Hit 
as Rough Thickness Gauge 


NEXT time you are about to search through 
your scrap box for a strip of wood to fit a certain meas- 
urement, try usigag a common folding rule as a thickness 
gauge. Simply fold up the number of rule sections needed 
to approximate the dimension and then compare this with 
suitable strips as you find them. 
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MACEIINISTS 
FOR WAR WORK 


ROUGH TURNING 


BP cen more to earn more" is a good 
slogan these busy days. Whether you're 
preparing for defense work or already 
in it, your advancement will depend on 
what you know, To train war workers in 
the fundamentals of machine-shop practice, 
the U. S. Office of Education has prepared 
a series of 16-mm. sound films, one of 
which provided the material for the follow- 
ing article. These motion pictures, distrib- 
uted for the Government by Castle Films, 
are of inestimable value to the shop student 
and beginner. Don't fail to see them if 
they are being shown in your community or 
at your plant. 
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that comes into 


re often or is capable of as many 
operations, In its many variations, includ- 
ing the automatic screw machine and turret 


athe, 
‘The student machinist should be fa 


is indispensable to ma tion. 


parts of a back-geared scre 
and can learn them from 
shop handbooks and manu- 
catalogs. The machine shown 


ve is a modern quick-change lathe, on 
h the spindle and carriage-feed sp 
can be changed by setting certain levers, 
re shifted in an automobile. 
these changes are made 
ent gears between the 


much as gears a 
On simpler lat! 
by mounting dif 


1 2 eb i 
pin that 
reor-axle 

After turr 


fo rough-turn from st 
here shown being i 
mbly of a United Stat 
19. it will be ground to prec 


Army truck. 
n fit 


3 Alter being checked for 
length ond centerdrilled. Tl 
will peel off the surface to the diomet 
drawing, plus the required allowance for g 


IN THE LATHE 


spindle and the lead screw, but the principle 
remains the same. 

‘A good lathe operator is expected to turn 
out a job without injury to himself, the 
lathe, or the work. Machines have no in- 
telligence, and the worker's safety depends 
entirely upon taking proper precautions at 
all times. Note, for example, the haircut 
of the operator shown on the facing page. 
Has it anything to do with operating a 
lathe safely? Certainly. A man working 
over a machine must not have unruly hair. 
Flowing neckties are taboo also. Sleeves 
must be rolled up, the collar buttoned. The 
floor around the lathe must be clear so that 
there will be no danger of stumbling near 
the machine. 

To prevent damage to the lathe itself, the 
operator must first of all make sure it is 


operctor the sha 
cond size of the completed job. Note that the 
pin is to be 2” in diameter when finished, but that 
015” must be allowed for the grinding operation 


4 Now the operator prepares the lathe for us 

Chips and obrosive grit are brushed from the 
woys, carriage, and lead sere the macl 
is oiled corefully, no oil holes being overlooks: 


clean. Chips and dirt on the ways, dovetail 
slides, and other parts cause excessive wear 
and inaccurate work. A good operator will 
use a brush to clear coarse chips off the 
machine, following with a cloth to remove 
finer ones and dust. Chips are sharp and 
should never be brushed off with the fingers. 

Lathes are costly, and no good machinist 
will operate one without making certain 
that it is properly lubricated at every point. 
If unfamiliar with a lathe, inspect it care- 
fully to find all the oil cups, or check the 
focation of them on the maker's chart. 

Rough turning is a comparatively simple 
lathe operation, but one that demonstrates 
well a number of the principles involved in 
all lathe work. The accompanying photo- 
graphs follow through a typical rough-turn- 
ing job step by step. 
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5 The topered center holes, must. be absolutely @ The threads on spindle nove ond dogplate are 
clean, for even a tiny chip will throw them cleaned and oiled. Then, fit the plate on the 
off center. Never push a cloth with the agers spindle. ond furn boctword til the. threads slip 
into the live-spindle hole while it is turning by each other. Now screw the dogplate on by hand 


8 The, failtock or deod-center hole should be 

and’ place in the spinal lubricated with oil or whi A dri 

tail conter is @ hardens doy is then, placed over the live: 
ifying groove back jint center or opposite end of the piece to be turn 


Told. the work with the dog 
bringing dead 


9. The nose ang) 
ile deg. heel clearance ond side clearance. 
driving slot. Lock tail spindle and tighten dog A top rake angle of 12 deg. is ground as well 
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11 The, rousing tool furns tough steel or hard 
cast iron. It touches the wor 

cutting edge. Alter grinding, the bit le 
with a fine cllatone for long life ond smooth cut 


13 Fi fool holder in the tool post and tighten 
screw. Swing compound rest away from cross- 
feed handle. Then set the cutting edge of this 
tool square with work and slightly above center 


15 Should tool holder twist loose, it would be 
‘away from work along dotted line, causing no 

damage. However, were contact point ahead 

right-angle line, the tool might dig, spoiling work 


12 Standard fool holders 
‘angle of from 15 to 20 deg. This tool is in- 
serted until only a short portion of the cuttin 
‘end projects, and the clamping screw is tightone 


the tool bit of 


14 Fer safe operation there should be ile 

‘overhang as possible in the tool bit and the 
holder (arrows above). Check both of the clamp- 
ing screws for tightness when the tool is in position 


16 Visita crossfoed screw, set tool for shallow 
trial cut. Adjust spindle and feed speed as 
required, Turn spindle ‘by hond to make sure all 

‘ond that dead center is not set too tight 
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177 Sxitch rower on ond engrge corriage clutch. 

ep your eyes 
flying chips. Allow 
"; then stop lathe 


Watch trial cut closel 
and hands away fro: 
trial cut to proce 


but 


19 A above diagram shows, the cross sl 

be set to cut off a holf of 41 
Note that the amount of metal removed 
the depth of cut, since the stock is 


double 


drical 


DI Shect eibcenterediustment, continuing cut 
Garry it to safe distance from whirling dog, as 
shown below; then stop lathe, bring back carr 
remove the work, and clamp dog to the finished ey 


18 With 3" micrometer, check diameter of trial 
cut, giving above reading, or 2.425”. If it 
were cut with the cross feed as now set, the work 


20 Pressed with second trial cut for 4", then 
stop lothe and again check diameter. Read- 
ing now is 2.016”, or .001” more than required, but 
this much oversize is allowable in rough turning 


After ciling the other center hole, mount the 
work once more between centers. U: 
ed settin second cut fill 


22 


Bolt and Nuts Form Arbor 
for Machining Small Work 


IF A MANDREL of the proper size is not 
available, a small gear blank, collar, or sim- 
ilar piece that must be machined all over 
can be mounted for turning as follows: 

Chuck the work, drill it through or other- 
wise bring the bore to size, and face one side. 
Cut off the head of a bolt somewhat smaller 
than the bore and about four times as long. 
Chuck this bolt and run a nut up tightly 
against the chuck jaws. Then turn a shoul- 
der on the nut to fit the bore of the work 
snugly. Use two or more nuts if the bore 
is deep. 

Place the work on this shoulder and hold 
it with a second nut as shown in the drawing 
above. For very accurate work, or if the 


unmachined surface is irregular, use a card- 
board or fiber washer under the second nut. 

If the small area under this nut must also 
be faced, this can usually be done with very 
light cuts after the nut is removed, provided 
the work is a press fit on the shoulder. The 
nuts and studs can be saved and used again. 
All that is necessary is to take a truing cut 
on the shoulder each time you wish to use 
this arrangement.—J. S. MORREL. 


Simple Tool Setup Forms Radii on Bars 


and on Corners of Square Work 


WHERE a true radius must be formed on the end of a 
flat bar or at the corner of a square or rectangular piece, 
it can be done by pivoting the piece on a firmly supported 
shaft at the required distance from the grinding wheel, 
as shown at left. Radii can also be milled in the lathe 
by mounting a T-headed bolt on the compound rest as in 
the second drawing. Turn a threaded block or collar up 
on the bolt to clamp it tightly in place. 

‘The hole in the work must be a close fit on the pivot 
pin. If the hole is objectionable, drill a piece of scrap 
stock to fit the pivot pin and clamp the work proper 
tightly to the scrap piece so that both can be swung 


REPAIRING A NOISY MOTOR 


‘Excessive noise or vibration in a small 
motor may be due to any of several de- 
fects. ‘The most common of these is worn 
bearings. To check for this condition, 
grasp the shaft with the fingers and try to 
move it up and down, taking no note of 
end play parallel to the shaft. There 
should be no appreciable up-and-down 
movement. If there is, new bearings 
should be installed. The old ones, if of 
the sleeve or bushing type, are pressed 
‘out and new ones obtained from the manu- 
facturer. These may have to be reamed to 
a fit for the shaft after they have been 
pressed into place in the end bells. A 
slight amount of end play is allowed with 
sleeve bearings, but if it is over 1/16”, 
place fiber washers on one or both ends of 
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about together—C. W. W. 


[ELECTRICAL] 


the shaft to reduce it. Be sure to test for 
end play with the frame bolts pulled up 
tight. 

‘Ball bearings are even easier to install 
because, of course, they require no ream- 
ing. It is necessary only to obtain correct 
replacements. However, no end play at 
all should be apparent with ball bearings, 
‘These must be packed with medium grease, 

An unbalanced rotor may cause vibra- 
tion, Remove it and place the shaft across 
two parallel knife edges mounted perfect- 
ly level. When turned, the rotor should 
not tend to stop in the same position each 
time. If one part persistently turns to the 
bottom, drill one or more shallow holes 
into the core at that point, until the rotor 
is in perfect balance. 
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CRAFIWORK FOR 
Four Out-of-the-Ordinary 


START UERE WITH ODOSITE END AOAINST FENCE. TURN OVER arTER 
| ADVANCING FENCE wiz" AND CUT FROM OBDOSITE EDGE. REDEAT 
UNTIL FINISRED. LAST CUT HERE, 
7 
Me 
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RAFTSMEN, _ her 
real winter harvest of 
unusual things to make—a 
feast of workshop projects 
to whet your creative ap- 
‘and suit your taste 
1 interesting variety. First 
is a fine horse-head book 
end, hand carved and of 
rich appearance. Then 
comes an eye-catching 
wastepaper basket, new in 
design, novel in execution, 
Next, you'll welcome a 
handy little boring bar and 
circle cutter, plus a shop 
cabinet for small hardware. 


SCULPTURED BOOK END. Any man’s 
library might display this novel 
“horsy” book end to advantage. 
Plot the outline on squares, fol- 
lowing the contour on the squares 
in the accompanying drawing. 
Band-saw it from a selected 
piece of mahogany 11,” by 5%" 

by 9%0". 
A ciRcLE cuTTER B suapino ¢ BoriNo Too. Yyse'a %” gouge for carving, 


y keeping the work padded in the 
CD + #x8, DBD) rie ree eee eyes 
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a black plastic tube, %” in diameter and 
17a” long, set in a previously drilled hole. 
‘The mouth is formed by a %q” hole, %” in 
from the end of the piece, cut into from the 
front. 

A V-gouge is used for the incision that 
articulates the curve of the mane. Leave a 
fairly sharp dividing line at the front, as 
shown. Textural interest is given tue back 
curve of the mane by letting the tool marks 
show. 

‘Sandpaper tue entire piece smoothly, flow- 
ing the contours together. The base is heavy 
to prevent tipping, and is a cherry block, 
3” by 3%” by 5%”, rounded at the top and 
finished very smoothly. Counterbore for two 
wood screws to mount the carving. Keep the 
back of the horse and the rear wall of the 
base in line for the book to rest against. 

‘A metal or plastic sheet ¥iq” by 3” by 4%” 
is screwed to the underside as shown. The 
entire undersurface of the base is covered 
with My," sheet cork, cemented on. 

Finish: Three coats of clear lacquer 
rubbed between coats and waxed many 
times for a dull, rich sheen. Working time: 
5% hours. 


“SPREADWOOD" BASKET. Serviceability and 
modern appeal are combined in this waste- 
basket, and there will be added zest in work- 
ing out an interesting project made mostly 


Sil 


of a single %” sheet of plywood 16” by 21”, 
‘The grain of the face ply runs in the direc- 
tion of the shorter dimension. Make a series 
of circular-saw cuts from opposite edges 
21/32” apart. Cut against the rip fence, mov- 
ing the wood toward the blade in one direc- 
tion only, from right to left, with a guide on 
the saw table to stop all cuts 11," short of 
an edge. Turn the wood over for the alter- 
nate cuts. Keep the uncut portion always 
against the fence, which travels towards the 
blade with each shift made. 

Nail the plywood around a disk of %" 
pine 7%” in diameter, bending the sheet and 
keeping the open cuts spread \” apart. The 
disk is raised 14" from the bottom to keep 
it off the floor. 

Make a 1,” by 1” whitewood ring on the 
jig saw and sand it smoothly to an inside di- 
ameter of 8%”. Set the ring against a con- 
cave guide on the drill press to rout a 
groove, using a %” router and setting the 
depth stop to 4”. Similarly, all the edges 
of the ring are rounded on te drill press 
with a concave cutter. 

The ring is fitted over the top plywood 
edge. To spread the forked divisions evenly 
into the routed groove of the ring, use an 
extra 8” disk, pressing it down toward the 
bottom, gradually, until the correct spread 
is obtained, Glue in %” fillers between each 
division. Finish off te bottom by winding 
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four strands of ” Manila rope around it. 
Start the rope between any 1,” division and 
end directly above, in the same notch. Glue 
the rope while winding. 

Sand all saw-cut edges to prevent splin- 
tering. Fill any exposed core holes with plas- 
tic composition wood. Varnish with two 
coats, rubbing between, and wax. Paint the 
floor of the basket black for contrast. Work- 
ing time: 414 hours. 


BORING BAR AND CIRCLE CUTTER, ‘The drill-press 
operator can make several variations of this 
cutting jig to save time in cutting circles in 
composition board, fiber, or plywood. The 
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"(or \") 
drill rod approximately 2%" long. It is cold- 
bent in the vise to form a parting tool %” 
wide with a clearance at the heel of 9 deg. 
‘The side clearance is approximately 5 deg. 
‘Turn the cutting edge forward to an angle of 
25 deg. 

Flatten the shank and drill a %2" hole 
through the 3%” length of 1%” shafting. 
The 44” bar will fit into the chuck of the 
drill press, and the horizontal cutter can be 
set to any radius and locked by means of the 
roundhead machine screws. This makes it 
convenient for compound depth cuts or for 
cutting the outside diameter of large circles, 
to be routed out later on. 
‘The %4” bar is ground at 
the bottom to form a pi- 
lot bit 4" long. This aids 
in steadying the tool, es- 
pecially when the radius 
of the cut is increased, 

‘The cutter at B, also of 
742" drill rod, is flattened 
at the shank and bent 
with two successive right 
angles, brought forward 
30 deg., and sharpened 
as shown. In use this tool 
undercuts inward slight- 
ly. Use both tools in 
combination for special 
cuts. Time, 3% hours. 


HARDWARE CABINET. Two 
or more of these can be 
grouped as convenient. 

Six similar drawers of 
Yio” pine have flush-re- 
cessed knobs which are 
centered on the drawer 
fronts. These are made 
on the drill press with 
the boring tool and circle 
cutter described above. 
The drawer walls and 
bottoms are of bent tin or 
Teel scored cardboard nailed 
©) to the fronts and backs. 
‘The drawers slide against 
one another, no guides 
being necessary. The mid- 
dle partition and back are 
5/32" composition board. 

The case proper has 
end-dado joints and is 
made entirely of %” ply- 
wood, glued together. It 
is dimensioned to allow 
1g" between the drawers 
for easy action. Celluloid 
strips are cut to fit over 
the printed labels. Work- 
ing time, 4 hours, 


Taped Rail Keeps Locomotives 
from Slipping on Grades 


‘Mover locomotives, especially the light tin-plate 
variety, will pull better on grades if slipping is 
prevented by folding a %” wide strip of adhesive 
tape over one of the outside rails. This simple 
aid has given good results on grades of as much 
as 10 percent. If the tape becomes oil soaked, 
it can easily be replaced —C. ELMER BLACK, 


Uniform Wire Mast Rings Wound 
for Ship Models 


SMALL mast rings for 
ship models can be made 
by winding wire on a 
grooved dowel, as indi- 
cated in the drawing, 
and then using a pair of end-cutting pliers or 
Scissors to cut each turn. A spot of solder is put 
on to join the ends—PavL H. SMTi. 


FACEPLATE TURNING WITHOUT SCREWS 


1, When screws cannot be used to 
fasten stock to a lathe faceplate, a 


To apeuy To 
wute 


Model Bulwarks Bent 
to Fit Hull Tightly 


Suip-MODEL bulwarks, even when 
they are steamed, have a tendency to 
straighten out and pull away from the 
hull, especially at the bow. To over- 
come this, make a saw cut in a board 
at a slight angle, as shown in the 
drawings above, place the end of a 
steamed bulwark strip in the cut, and 
hold it with weights until it has dried 
thoroughly. It will then have a pro- 
nounced curve, and when nailed and 
glued to the hull, the piece will stay in 
place—ANTONIO GELINEAU. 


[WOODWORKING] 


of wrapping paper and mark diameter 
of stocl 


to be turned with a pencil. 3, 


piece of softwood plank, a little larger 
in diameter than the’ object to be 
made, is screwed to the faceplate and 
turned in the regular way. 2. When 
flat and true, 
glue on a piece 


Spread glue over one surface of the 
stock, center it on the paper-covered 
disk, and clamp together. 4. When the 
glue is dry, turn one side of the tray 
or other object. 5. Remove work from 
waste stock by driving a chisel into 
the glued joint to cause the paper to 
- split. 6, A shallow recess is 
now cut in the waste stock 
equal to the outside diameter 
of the work. The latter must 
fit very snugly. If a little loose, 
place paper between the two 
pieces before pressing them to- 
gether. This is called chuck- 
@ ing. 7. Now finish turning and 


omen sioe Sanding the other side, 
TURNED, 
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OT everyone can keep a cow, kill his 

own pork or find room to plant a 
victory garden, but when it comes to poultry 
and eggs, a 15-hen flock, kept in a corner 
of the yard, will provide an average of 1,800 
eggs a year, plus 200 Ibs. of meat for the 
dinner table. 

Except in certain restricted sections of 
the larger cities, back-yard flocks may be 
established nearly anywhere if a few simple, 
common-sense rules are observed. Don't, if 
you value your neighbors’ slumber, keep a 
crowing rooster, Don’t place your flock too 
near a neighbor's property. Do keep the 
house and yard clean. These are the three 
fundamentals of chicken raising in town. 

Food production experts says the home 
poultry flock can produce as much food 
value as a garden or a small fruit orchard. 
Keeping 15 hens, preferably of a dual- 
purpose breed, will not only save you money, 
but will also better your family's health by 
supplying the table with five eggs a day, 
thus helping fill the need for strength-build- 


ight bulb partially buried in three quarts of 


>ur brooder 


ing protein and fat. Egg production is 
heavier in the spring than in summer and 
fall, but selling your surplus in the early 
months will help you buy eggs, if necessary, 
during the period of lesser production. 

If you want eggs only, keep White Leg- 
horns. For both eggs and meat the Barred 
Plymouth Rock, New Hampshire, and Rhode 
Island Red will give good results. About 60 
chicks will supply 15 pullets and several 
fryers for eating. This number allows for 
the usual mortality and the expected pro- 
portion of males and females. 

You may hatch your own chicks, using 
either setting hens or a mechanical incu- 
bator, but the easiest and safest thing to do 
is to buy day-old chicks and rear them in a 
brooder heated by electricity or oil. The 
average price for pullorum-tested day-old 
Plymouth Rocks and Rhode Island Reds is 
expected to be 16 to 20 cents apiece this 
coming spring; that for White Leghorns, 14 
to 18 cents. Many hatchers guarantee "sex- 
ing,” which means at least nine in ten will 


with openings 


one to another 


be pullets, If you want a few cockerels for 
meat, these will cost much less than pullets. 

There's no need to spend much money on 
equipment. A box kept in a warm room will 
serve as a brooder, or for less than a dollar 
you can make an electric brooder that can 
be kept in any sheltered place. 

‘Make the brooder before buying the 
chicks, Obtain from a grocery two large 
paper cartons. Cut a 4” by 5” door into one 
side of each at floor level. Place the boxes 
together so the chicks may pass freely from 
one to the other. 

Now pour three quarts of sand into an 
old 1-gal. can. Bury an electric globe about 
halfway in the sand, and connect it by an 
extension cord to a nearby socket. Over the 
bucket place a flat disk of tin or galvanized 
iron to reflect the heat downward. The 
disk should be at least 16” in diameter, pro- 
viding an overhang of 5", Cut a hole in 
the center large enough to insert the lamp 
socket, and punch holes about 114” apart 
around the edge. Cut strips of flannel or 


Thin 6" wide boards will moke o 
back-yard run for the chicks on 
sunny days, Scatter sand on the 
gra1s to facilitate cleaning up 


other white cloth long enough to hang to 
the floor when knotted through the holes, 

Place the heater near one side of one box, 
water and feed in the other box. The size 
of the bulb will depend upon outside tem- 
perature and the location of the brooder. 
‘A thermometer held at floor level just inside 
the cloth strips should read about 90 deg. 

After the first week, the chicks may be 
carried outside on warm days. Should they 
crowd into the brooder, turn the heat on 
again. A run, which can be made with 
thin 6” wide boards, should be provided 
early. Cut a third door in the outer wall of 
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the unheated carton, as in one of the ac- 
companying photographs, so the chicks can 
go in and out at will. A larger run will be 
needed as they grow older, and chicken wire 
should be placed around it to prevent 
escapes. Do not, however, let chicks run on 
moist earth. If you place the run on the 
lawn, scatter sand over the grass to facili- 
tate cleaning. 

After a few weeks, the flock should be 
removed to a more permanent structure. 
An old piano box, the upper half of the front 
closed with wire netting, and an adjoining 
Tun, will suffice. Many portable houses are 
available at moderate cost. A house of 60 
sq. ft. floor capacity will accommodate 15 
heavy or 20 light hens. Never face the 
house north. Be sure to enclose it tightly on 
three sides to prevent drafts and exclude 
rain. Provide two roosts and a dropping 
board 30" wide under them, with the rear 
section hinged to facilitate cleaning. Nail 
2” wire netting above the board. 

If there's no room for a yard, build in a 
sun porch. This is easily constructed of 14” 
mesh hardware cloth for chicks, or 1” mesh 
for hens, stretched over frames 3’ by 6’ long, 
made of 1” by 6” lumber, placed on edge. 
Place them side by side over the space 
available as a run, the length of the house, 
and out 6’ or more. 

Deep nests, one to each five hens, should 
be fastened to the outside of one wall. Eggs 
may be protected from dirt and scratches by 
filling the nest to a depth of 6” with rice 
hulls or other litter. A good siz for nests is 
11” high, 11%” wide, and 12” long. A 


bor on top 


Galvanized motal trough with o rok 
ble for chicks 


will keop fresh water readily «1 


hinged, sloping cover will provide easy ac- 
cess for collection of eggs. 

To maintain the birds’ health and egg 

production, proper watering facilities should 
be provided. Water may be kept in a trough 
or supplied by a drip device. Make sure it 
is kept fresh and clean, A continuous 
bubbling fountain will give less trouble 
than a trough. If possible, have the fountain 
project about 14” above a wire platform, 
which will reduce the danger of sickness in 
the flock. The overflow should drain through 
tile outside the house. Place the feed also 
in a trough on a wire platform. 
‘able scraps may be fed to the flock, pro- 
vided they include no spoilage. Chickens 
are particularly susceptible to botulism, so 
don’t give them canned products you'd be 
afraid to have on your own table. Start 
feeding when the chickens are one day old, 
and keep them on a mash rich in protein for 
the first two to four weeks, Supplementing 
the mash, grain feeding should commence 
about this time, with one feeding a day, 
usually about an hour before sundown. For 
added vitamins, give them chopped greens 
within four days after they start feeding. 

Because chickens are subject to many 
diseases, controls should be set up from the 
beginning. Be sure your chicks come from 
tested flocks. Disinfection of brooders and 
incubators will help prevent sickness for at 
least four to eight weeks. Strict sanitation, 
including such preventives as bubbling 
fountains and wire platforms, is the best 
preventive. 

Here are some points to remember: To 


An electrically heated compartment will warm chicks 
during first weeks after their removal from cartons 


keep the 15-hen flock in good 
production, about two thirds of 
the birds should be replaced 
each year. Store all feed where 
it will be safe from insects, 
mice, and rats. Male birds do 
not help egg production and 
are an unnecessary expense. 
‘They should be eaten. Cull out 
inferior layers during the sum- 
mer months. The laying hens 
will have large red combs and 
will be in the best of health. 
Store surplus eggs in water 
glass. The meat may be 
canned, following pressure 
cooking. In canning, make sure 
you have adequate heat for 
Sterilization and understand 
canning methods. In a dry sea- 
son, eggs may be kept several 
days in a cool, moist room. 

Problems not discussed on 
these pages will arise. When 
they do, consult your county 
farm advisor. He has circulars 
that will point the way to suc- 
cessful back-yard egg-and- 
meat production. Other help- 
ful bulletins can be obtained 
through the Superintendent of 
Documents, Washington, D. C., 
‘at nominal cost. 


At right, platform oround o 
ater fountois Feape fest clean of 
jroppings an Ip improve 
the general health of your flock 


Nests for birds in house should be built Inmate of broody coop has water and f 
along a wall and covered by hinged boards but no soft nest [below]. A slot floor will 


‘Panel Screen 


By BENJAMIN NIELSEN 


N ATTRACTIVE fold- 
ing screen made large- 
ly of waste material 

can be built with either hand 
or power tools. The panel sec- 
tions are woven with strips 
obtained from ordinary bush- 
el baskets, Baskets having 
rounded bottoms rather than 
the sharp edge are preferable, 
for they will provide longer 
continuous strips. 

Sprinkle the baskets with 
water and allow them to soak; 
then take them apart care- 
fully. Lay the strips out to 
ary, with small weights on top to hold them 
down flat. The strips are then cut into 
proper lengths and woven together. 

Frames can be made from soft pine and 
put together with mortise-and-tenon joints, 
as shown in drawings, or with doweled 
joints. Groove the inner edges of the frame 
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WOVEN FROM STRIPS 
SALVAGED FROM BASKETS 


1. and panels necessary for 
constructing the screen at left are cut as shown 
in the drawing. A finish of enamel is attractive 


Strips from bushel baskets ore soaked with water, dried flat, ond 
then cut to appropriate lengths for ossembling in panels as above 


members to take the edges of the woven 
sections, and assemble with a good grade 
of glue. Join the three sections with double- 
acting hinges. Finish with two coats of flat 
paint, followed by one coat of enamel. Care- 
ful sanding should be done between coats 
for a smooth, professional finish. 


IT'S ALL IN THE 


ERE is a little sewing kit that will 
please the distaff side of the family. 
On the circular saw, groove a piece of maple 
or other hardwood 4” by 15” by 22” across 
its entire width to a depth of 1” as shown 
in the drawing. An improvised guide of tin, 
clamped to the saw table, will help to space 
the grooves accurately. Cut the four 
frame pieces to length and miter the ends 


At left, the volume 
closed for carrying 


a drum sander, cover a 1” 
dowel with sandpaper and mount. 
it in the drill press. Finally, 
plane or sand the frame to 1%" 
in thickness, making the two 
faces flush all around. 

‘The covers are made by gluing 
two pieces of heavy cardboard to a single 
piece of leather or imitation leather. A snap 
fastener can be salvaged from a discarded 
pocketbook. Attach the covers with cloth 
hinges inside to reinforce the leather, and 
glue in a cloth stop over the inside of the 
frame. Over this glue the spool rack.—B, N. 


4" in from the outer edge. 
‘When the frame has been glued, jig- 

saw the surplus wood from the inside, 

and sand the inside surfaces. If you lack 


The grooved frame is assembled os shown below, 
ond the surplus wood is way from the 
‘The frome 
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One disadvantage of 
wooden ash trays is that 
they may be blackened or 
even set afire by burning 
cigarette stubs. The one il- 
lustrated eliminates both 
this objection and the dis- 
agreeable odor of smolder- 
ing tobacco that often hov- 
ers about an ordinary ash 
tray. 

‘The smoker pushes a cig- 
arette stub into one of the 
small holes, where it is 
effectively snuffed out. If 
all the holes are full, it is 
easy to remove an extin- 
guished stub and throw it 
into the ash receiver. Both 
the snuffer holes and the 
ash receiver are bored all 
the way through the body, 
and a \,” thick base of the 
same size and shape is then cut to match. 

Between these two parts a sheet of tin 
plate (tin-can stock) is sandwiched. Holes 
are drilled through it for brads or screws 


A plate cut from a tin can is sandwiched between the body and the base 


ining Makes Wooden Ash Tray Free from Fire Hazard 


that hold the wooden parts together. This 
tin plate insert protects the wood from heat 
where it is most vulnerable. Any suitable 
ornament may be used.—CLYDE 8. SCRIBNER, 


Operation of Jig-Saw Blade Improved by Teeth Filed in Back 


WHEN medium or heavy saber blades 
are used in jigsawing where it is neces- 
sary to back the blade in the cut by 
reversing the direction of the stock, 
considerable difficulty is often encoun- 
tered due to the packing of fine saw- 
dust in the kerf, which blocks the re- 
turn of the blade. 

If a number of fine teeth are filed in 
the back of the blade, sawdust will be 
removed as the blade is backed.—R. W. 


Q 


k-Acting Staple Remover 


Is Useful Tool for Draftsmen 


For ease, convenience and speed, a 


Pee 
aerooe 
DRAWING 
‘BOARO. 
SECTION Xx 


stapling machine is superior to thumb- 
tacks or tape in fastening drawings to 
a board, and many draftsmen would 
prefer to use it if the staples could 
afterward be removed quickly and 
without damage to the paper. It is not 
hard to convert a pair of thin-nosed 
pliers of good quality into an efficient 
and speedy staple remover by a simple 
grinding and filing operation. 

The pliers should be of a small, 
handy size. Each jaw is carefully 
grooved with a file, as shown, and 
then ground to form two hooked edges 
which grip the staple—R. L. W. 
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ANY years ago, back in 1923, POPULAR 

SCIENCE offered prizes for the best letters 
from readers telling which tool they thought the 
most useful one in the shop. Probably many 
others will agree with the first-prize winner, who 
wrote that the most versatile, all-around tool 
he had was a pair of ordinary slip-joint pliers. 
Certainly, this familiar tool lends itself to a 
great many uses, both orthodox and unorthodox, 
and has done yeoman’s service in pulling many 
a mechanic, handy man, and automobilist out of 
a tight spot. But there are almost as many 
special types of pliers as there are novel uses for 
ordinary ones. Can you recognize the various 
kinds illustrated on this page? Write in your 
answers; then turn the page upside down to 
check them. 
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Holder Makes It Easy to Take One Memo Slip at a 


ANYONE using 3” by 5” memo slips or file 
cards knows they are a nuisance if left in a 
drawer. If they are stacked in a box, it is 
hard to take out a single card quickly. This 
convenient holder staggers the cards so that 
the edge of the topmost one always projects 
a little farther than those below, making it 
easy to pick out one at a time. A handy 
tray on top is divided to hold rubber bands, 
pins, and clips. 

The holder can be made of tin plate from 
discarded cans, with tin snips and a solder- 
ing iron as the chief tools. If preferred, 4” 
plywood or thinner hardwood can be used. 
Wood can be stained and varnished to 
match other furnishings. If of metal, the 


PARTITION To. 
REACH ENVELOPES, 


Spark Locates Break in Wire 
of Imbedded Heating Coi 


IF A BURNED-OUT or broken resistance coil 
in one of your heating appliances is im- 
bedded in cement, you may have trouble 
locating the gap. To break open the cement 
haphazardly may ruin the element. By 
using the following method, however, you 
can find the break without exposing the 
wire, and then make the necessary repair. 

Attach the terminals of the element to 
the secondary terminals of a small spark 
coil, such as a Model-T Ford ignition coil, 
using a six-volt battery to supply the pri- 
mary current. Where the secondary cur- 
rent jumps the gap created by the break, 
the heavy spark will heat the cement im- 


FOLD EDGE OVER 
JO HOLD MEMO SLIPS, 


ee on NO Enon ABLES, 


holder can be finished in colored or black 
crackle enamel.—R, L. W. 


Slanted Drawer Partition 
Keeps Stationery Handy 


You can store both paper and enve- 
lopes neatly in the same drawer and have 
the paper readily accessible by inserting 
a loose, diagonal partition. A partition 
to suit the drawer can be cut from a 
sheet of thin plywood, but a common 
dime-store bread board, 10” wide, fits per- 
fectly in a typewriter paper drawer 9” 
wide by 5%” deep. A notch cut at the 
top permits it to be pulled out when en- 
velopes are wanted. 


SPARK HEATS ELEMENT 
AT BREAK IN COIL 


mediately above. You can locate the spot 
with a finger, chip out the cement at that 
place, and weld the wire or fill the gap with 
a conducting material. To complete the job, 
refill the cavity with asbestos cement. 

If the appliance has a nondetachable 
cord, it is best to disconnect it rather than 
to send the high-tension current through 
the cord, for the current may persist in 
jumping across the lead wires before reach- 
ing the element—W. C. WILHITE. 
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Notches cut in the top and side When o candle does not go into 
‘of a baking-powder container, a candlestick fA 

as above, form a good pouring the end in boil 
vice that opens with a turn then press it ii 


COFFEE 
CAN 


SMALL 
NAILS 


Three clothespins and on empty one-pound coffee 
can will make a jardiniere that will show off a 
potted plant attra Cut off one leg of 
‘each pin to fit the bottom rim of the container 


Stairway sweepings can be gathered eosily in a dustpan made Adhesive tape covering the gasket on a 
from wood or an oil can. Have the front fit under the tread, refrigerator door keeps the rubber from 
‘and be sure the width is no less than that of the broom used becoming soft and repairs damag: 
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WW TIN-PLATE 
STRIP 


HEAD OF BED 


For convenient turning on of a bedside lamp in the dork, attach a =| END VIEW 
pull switch to the back of the bed with the chain extending through 
all hole, bushed with a brass eyelet to protect the wood finish 


Kf @ screw head in o 
faucet spindle shears 
off when a washer is 
being replaced, the 
screw can be removed 
by cutting © new slot 

ho hack sar 


Steel wool will clean the tops Transporent tape will protect Attaching harness snaps to the 
of books if the pages are held data on a paint can from paint eyelets at the ends will adapt 
firmly. Do not scratch the dripped over the edge, and it an old suitcase handle nicely 
covers. Finish with a cloth can be replaced when necessary for carrying big, heavy packages 
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Cap on Chimney Will Keep Out Rain and Eliminate Down Draft 


‘O CAP a modern concrete-faced chimney 

for protection against rain entering the 
stack and to prevent down draft, first hole 
into the top with a star drill and cement in 
the heads of two carriage bolts of suitable 
length to serve as anchors, as illustrated 
at A in the drawing. Then, if capping only 
to keep out rain, build up the four corners 
with common brick to the height required 
by the size of the flue, as at B. This should 
raise the top enough to make the total open- 
ing of the four sides of the capped chimney 
equal to the original flue opening. For the 
sake of insuring a full draft under all con- 
ditions, however, make the total opening 
greater. 

After the brick mortar has set, cut a 
sheet-metal cap out of fairly heavy stock 
(about %”) and fit it on the posts, drilling 
holes to permit the anchor bolts to extend 
up through. Then spread a batter of con- 


Metal Flashing Weatherproofs 
Patched-up Vertical Siding 


IN REPLACING a damaged seetion of verti- 
cal siding on a cottage, barn, or similar 
building, the job can be made weatherproof 
by inserting a piece of metal flashing along 
the top and bottom edges as shown below. 
Bevel the ends of both the old and new 
boards to give the flashing a downward and 
outward pitch so that the joints will shed 
water. After the repair has been made in 
this way, the entire job can be given one 
or more coats of paint. Avoid driving nails 
through the flashing.—J. M. 
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crete over the top of the posts, set the cap 
true with the aid of a level, and screw on 
the anchor nuts. 

Lastly, face the posts to match the chim- 
ney facing, and build up the flue approaches 
under the cap in the tapering fashion shown 
at C. This will aid the stack in passing off 
smoke and will also shed rain driven inside 
by the wind. 

If you are capping to prevent back draft 
as well, block off one or two complete sides 
by filling the space between the posts with 
brick and face them along with the posts, as 
shown at D. It may be advisable, however, 
to test the chimney under a complete range 
of draft conditions before applying the fac- 
ing. If this is done, any alterations can be 
readily made in the brickwork, 

Whenever the stack must be cleaned, it 
will be found a simple matter to unbolt and 
lift off the metal cap—JoHN MopRocH. 


Childhood Trinkets Preserved 


on Novel Jardiniere 

An interesting way to keep old rings, 
buttons, thimbles, brooches, beads, neck- 
laces and other childhood treasures is to 
decorate a jardiniere with them. Soak fine 
tissue paper in water, then boil until you 
have a smooth pulp. Mix in a small quantity 
of glue or gelatin. When the mixture has 
cooled, mold it over a bowl with your hands, 
allowing a little for shrinkage. As soon as 
the coating is firm, stick on all the small 
odds and ends you wish to preserve. After 
24 hours, inspect to see that all are firm. 
Allow the pulp to dry about two weeks. The 
whole surface can then be finished with gilt 
paint.—Mrs. K. R. SIPPLE. 


PARK RANGER DESIGNS 
SIMPLIFIED SHI CARRIER 


‘OR simplicity of construction it would be hard 

‘to beat this car-top ski rack designed by 
John Hansen, a former Yosemite National Park 
ranger now in the Army’s Mountain Troops. 

‘The main crossbars are 1” wide, 114” deep, 48” 
long, of oak or other hardwood. The four sup- 
ports are 1” by 5” by 314” softwood. The pegs 
are No, 40 spikes, although 6” by \4” carriage 
or machine bolts could be substituted and 
fastened with nuts and lock washers above and 
below each crossbar. All rubber bands are scrap 


Using scrap materials to advantage, this home- 
built ski carrier compares favorably in ui 
cond sturdiness with expensive commercial racks 


rubber obtained from a tire shop that 
does regrooving work, but if no rubber 
is available, cord may be used. Twelve 
10%” lengths of %” half-round rubber 
are adequate for the spike rubbers, and 
four 20” lengths of %” half-round rub- 
ber for attaching the two carrier frames 
to the car. The four flat hooks are 14” 
by 214” pieces of 16- or 18-gauge steel, 
Sponge rubber or other padding under 
the supports protects the car finish, 
The holes in the crossbars are drilled 
slightly larger than the spikes. Each 


spike and the two ends of the accom- 
panying rubber are pushed down into 
the hole and held by friction. Pour 
melted wax into the holes around the 
spikes to keep out water and snow. 
Paint the whole carrier black or any 
desired color. 

In attaching the skis, place each 
pair with its poles flat against the 
spikes, and loop the rubbers around 
the skis and over the spikes. 
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WHAT YOU CAN DO WITH 


Portable Woodworking Machines 


VARIETY of portable machine tools 

has been developed in recent years. 
‘Many are of special interest to the home 
mechanic, for at times it is advantageous 
to be able to take the machine to the work. 
Some of these tools are suitable only for 
light, delicate tasks; others are adapted to 
heavier service, and will relieve the crafts- 
man of much tedious labor. 

What can be done with a portable router 
and shaper? The motor unit can be used 
alone or mounted in a base equipped with 
handles and an adjustable fence. To shape 
an edge, use a pivot-point wing cutter, and 
set the motor in the base at such a height 
that the pivot will bear against the lower 
part of the edge or against a template 
tacked to the underside of the work. The 
machine is pushed or pulled against the 
rotation of the cutter. It may be fed in 
at any point. 


Clamp the work to the bench with the 
edge to be shaped overhanging, and shift 
the piece as necessary. If the cut is too 
heavy, clamp the motor higher in the base 
and make the molding in two or more 
passes. Avoid heavy pressure of the pivot 
point against the guiding edge, as this may 
burn the work and the cutter. 

Veining is the cutting of a narrow channel, 
usually to a depth of half the diameter of 
the cutter, to produce an ornamental line 
pattern or a separation of light and dark 
tones or different colors. A thin plywood 
template makes an ideal guide. Attach to 
the machine a shoe carrying a sleeve, or on. 
the smaller motors screw a guide to the 
chuck base, and let this slide along the 
edge of the template, which is tacked or 
clamped to the work, The template is cut 
along a line set back from the veining line 
by half the diameter of the guiding sleeve, 


Portable routers and shapers are used olone or in a base with a fence. Cutters and burrs are numerous 
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CARVING CUTTERS AND BURRS 


HW 558 


By 
EDWIN M. 
LOVE 


Routing is done with a 
router bit of appropriate 
diameter. Follow the 
template from left to 
right, outlining the limits 
of the routed part; then 
move the tool back and 
forth until all the inside 
waste stock is removed. 
‘The template eliminates 
mistakes, and speeds 
production of duplicate 
Pieces. To do routing on 
a single piece having 
straight sides or regular 
curves, use the fence. 
When square corners are 
required in routed work, 
trim them with a chisel. 

‘The portable router can 
also be mounted upside 
down under a base plate 
or table and used like a 
stationary machine, 

How can best results 
be obtained with a flexi- 
ble shaft? The very 
flexibility of this tool, 
while allowing it to be 
operated from any angle, 
requires a firm grip on 
the hand piece, so that 
the drag of the emery 
wheel or cutter will not 
cause it to jump along 
the work. Advancing the 
tool against rotation as- 
sures maximum control. 
Grinding on a convex 
surface, as in smoothing 
a welded fender, should 
be done in a series of 
strokes with the angle 
of the wheel varying to 
suit the curve. 

The flexible shaft is 
especially useful for 
drilling or grinding in 
narrow and restricted 
quarters. Where con- 
siderable accuracy is re- 
quired, steady rests or 
jigs can be improvised to 
hold or guide the tool. 

Light, high-speed flexi- 
ble shafts are used with 
dental burrs and small 
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POLISHING WITH 
HEAVY-DUTY 
FLEXIBLE SHAFT 


MOTOR HUNG: 
‘OM OVERHEAD 


TARVING WITH LIGHT 
FLEXIBLE SHAFT. 


‘SMALL GAINDER USED 


grinding wheels in die making, model work, 
and light carving. ‘The hand piece is usually 
held in the fingers like a pencil, for delicate 
manipulation. 

How is a small grinding motor used? 
This also is held pencilwise for light carving 
and grinding, although there are times when 
it is best to grip the motor in the palm. 
Such a motor does the work of a light 
flexible shaft, and while it is larger than the 
slender chuck of such a shaft, it has only a 
cord to drag, instead of the shaft housing. 
It can be mounted in special bases as a 
miniature lathe, drill press, router, and 
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‘SMALL GRINDER MOUNTED 
IN MODEL-MAKER'S LATHE 


Cz 


MOTORIZED 
SCROLL SAW, 


HOLDING SMALL 
GRINDER FOR LIGHT 


Two types of flexible shafts, several 
attachments for use with hand grinders, o 
portable drill and motorized scroll saw 
‘are shown in the drawings. At left, a 
portable router is cutting a dado. 
‘2 bose on which 
with a straight edi 

hold against the work to gui 


shaper for all kinds of model work. 

What is the right way to hold a 
portable drill? This type of drill 
is so light that it can be used in 
almost any direction by gripping 
the handle with one hand. When 
practical, the motor should be 
steadied with the other hand, for a 
drill is rather brittle, and a change of angle 
in a hole may snap it off. When using a fine 
drill, it is often necessary to lift the motor 
slightly, since its weight may break the drill. 

Is any special technique involved in using 
@ portable sander? It is handled somewhat 
like a hand plane, and a certain amount of 
deftness is required. Boards to be smoothed 
should be clamped down, and overlapping 
passes made from left to right, the full 
length of the work if the material is short 
enough. On long boards, sand convenient 
lengths, feathering the strokes by lowering 
the sander at the start with a forward 


motion and lifting it at the end 
of each pass. Uniformity of 
pressure and pushing speed 
contribute to the quality of the 
finish obtained. 

‘Use a belt of coarse grit for 
roughing and one of finer grit 
for finishing. To save needless 
wearing of the belts, use a 
machine or hand plane for the 
first smoothing. However, the 
sander proves its worth on 
cross-grained wood that is dif- 
ficult to work by ordinary 
means, removing saw marks 
and chipped holes, and produc- 
ing a silky surface. 

Convex surfaces are smooth- 
ed with rolling motions and 
crisscrossing of strokes, and 
are finished with movements 
along the grain. 

Set up in a frame vertically, 
on its side, or upside down, the 
machine can be used like a 
stationary sander. 

What are the advantages of 
@ portable scroll saw? This 
tool can be plugged into any 
convenient light socket. The 
blade, held taut between an 
upper spring in the frame and 
a vibrating unit below, makes 
over 7,000 strokes per minute, 
cutting smoothly and requir- 
ing only guiding. It is handy 
in model work for cutting fine 
detail. 


jexible shaft. Below, o 


@ flot surface, On a short pi 


der Pi 
make the passes full length 


Shaped-and-Routed Plaque 
Embodies Victory Design 


MAKING this plaque is an exercise in 
shaping and routing. The pattern can be 
enlarged by drawing it on squares of 
suitable size. Saw it out, smooth the 
edges, and run the molding on. 

The figure is outlined either with a 
scroll-sawed pattern or freehand. Use a 
small routing bit for ease of control. 
Rout the background to the full depth 
of %”; then reduce the wings and stars 
to a level %” below the V. The feathers 
may be left flat and simply delineated 
with a veining bit, or tapered in thick- 
ness from the outside in by using a nar- 
row wedge-shaped wooden shoe on the 
router to incline the bit. 

Finish in natural varnish, in stain and 
varnish, or in red, white, and blue enamel. 
Cover with a coat of brown glaze.—E. L. 
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Two-Rail 
Operation 


2, -REVERSING=L00P, CONTROLS 


By 
David Marshall 


F HAVE already seen some of the 
surprising results of two-rail opera- 
tion. To recall but one, look at the single- 
track junction in Fig. 1. Remember that 
the frog is not insulated, but with the points, 
lead rails, and heel rails receives power 
from one or the other stock rail, depend- 
ing on whether the switch is open or closed. 
‘Thus, in the upper sketch, the “gates” are 
closed, establishing the main route. But, 
what is to be noted carefully, the diverging 
route is dead, and the main route protected 
against fouling from the southwest. 
In the lower sketch, the switch is open, 
and the diverging route is both established 
and protected, for the main route is dead. 


ALIGNMENT LIGHTS. An even more surprising 
result is obtained by simply wiring red and 
green lights from rail to rail, as in Fig. 2. 
Here the lights appear as wayside signals 
protecting the junction from every ap- 
proach; and this much can be said for 


them, that at least they will show infallibly 
how the switch is aligned (which is, of 
course, a primary function of interlocking 
signals). As identified in Fig. 2: 

Signal No. 1 protects the main route 

from the rear. 

Signal No. 2 protects the diverging 

route from the rear. 

Signal No. 3 protects the entrance to 

the main route. 

Signal No. 4 protects the entrance to 

the diverging route. 

In accordance with standard railroad 
practice, signals No. 3 and No. 4 both ap- 
pear on the same mast; but you must not 
forget that they are two separate and dis- 
tinct signals, and that the upper one, No. 
3, governs the main route always, while 
the lower one, No. 4, governs the diverging 
route always. 

Obviously nobody operates these signals, 
but all four together change color auto- 
matically in response to the movement of 
the switch points, On the other hand, the 
signals serve two good purposes: they tell 
you at a glance the condition of the switch, 
whether open or shut, and they guarantee 
that the switch movement is in every in- 
stance accurate, for if the points begin to 
stray, the lights will all go dark. In addi- 
tion, of course, the signals meet especially 
well our purely pictorial requirements. 

But they are not, of course, automatic 
signals in the strict sense of the word, A 
green does not change to red as a train 
passes by, and a false indication is always 
present. Thus No. 1 and No. 3 can both 
show green at the same time, though these 
two signals conflict with each other, and 
the same is true of No. 2 and No. 4. These 
signals do not protect the trains, as auto- 
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matic signals do, but they give good service 
of the kind indicated, and they look grand. 


CONTROL LIGHTS. Every wayside signal can 
be, and ought to be, repeated on your con- 
trol board; and the alignment lights of Fig. 
2 acquire an additional value if each is 
hooked up in parallel with a correspond- 
ing light on the panel set before your rheo- 
stats. What that new value is we can best 
realize if we turn to the reversing loop. 

‘The tear-drop reversing loop (Fig. 3) is 
one of the most important elements of 
model-railway design. But on a two-rail 
pike, the reversing loop presents one spe- 
cial problem, which is made plain in Fig. 4. 
‘The point is that while a train is making 
her transit of the loop, the polarity at the 
junction must be reversed without permit- 
ting this reversal to affect the train. 

In A, for example, the train, about to 
enter the loop, is receiving power from the 
¥ rail, returning it through the X rail. But 
in C, on emerging from the loop, she draws 
power from X, returns it through the ¥ rail. 
And while she is still in the insulated mid- 
die section of the loop, you must anticipate 
her emergence not only by changing the 
condition of the switch, but by reversing 
both the switch and the polarity of the rails, 
The flow of electricity must be from the 
right-hand drivers to the motor, and from 
the motor to the left-hand wheels of the 
tender, as in using direct current and loco- 
motives equipped for polarized reversing. 
(As a matter of fact, we are not committed 
to direct current or to polarized reversing; 
but we design the pike as if we were, and 
thus avoid trouble. We can then use either 
D.C. or A.C., and either polarized or se- 
quence reversing. With any other design, 


Revensine. 


The Idea --~~ 


the Shea Applied 


(wor To scAe) 
Dotted line in the reversing-loop layout above forms 


@ continuous circuit for running up "repeat mileage. 
Right, how control-board lights are wired to help keep 
polarity aligned ahead of the locomotive on the loop 


short circuits will occur and the sequence 
reverser will frequently be actuated by un- 
intended power lapses.) 

And so our special problem, with a two- 
rail reversing loop, is to keep the polarity 
properly aligned in advance of each mov- 
ing train. And in meeting this problem, 
we can profit immensely if we apply to the 
whole loop, including the junction, the 
alignment lights illustrated in Fig. 2. 


LINING UP THE TRACK. Instead of using these 
for wayside signals, let's place each pair 
in its proper place upon the board. ‘The 
board, of course, contains a painted dia- 
gram of your pike, and the lights are set 
up at points corresponding to the insulated 
rail joints. They are not signal lights, but 
they tell you when to throw your double- 
pole double-throw switches—one for the 
main line and one for the insulated loop 
segment—to keep the polarity correctly 
aligned. When you finally signal your pike, 
these lights will not be displaced but will 
continue to serve their important purpose. 
‘The hookup and the board routine are 
both made clear in Fig. 5. As the train 
moves forward, you must be certain that 
the alignment light is green well before 
she arrives at the end of an insulated sec- 
tion—otherwise she'll kick up fireworks, 


Fig. 


NOT Hook UshTs 
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By THOMAS PARTRIDGE 


HE cabinets, drawers, and bookcases 

that parents use are often looked upon 
with envy by the children of the family. This 
four-in-one unit more than satisfies the 
youngster’s desire for “grown-up” furniture. 
It combines adequate book space, a cabinet 
“with real doors,” three convenient drawers, 
and a window seat. Craftsmen will be par- 
ticularly interested in the way its construc- 
tion solves many of the problems en- 
countered in building modern “unit” pieces. 

White pine and fir plywood were used, 
and finished with enamel. If a varnish or 
other transparent finish is to be used, red 
gum or some other cabinet wood may be 
preferred. The white pine required consists 
of: 25’ of %” by 10”, 14’ of 14” by 4”, 6’ of 
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This “grown-up” unit provides a child 
with generous book, cabinet, and drawer 
space combined with a seat by the window 


2" by 2”, Two panels of fir ply- 
wood are needed, one 4” by 
48” by 48", and one \" by 24” 
by 26' 

Attractive drawer handles 
can be obtained at a hardware 
store. The cabinet handle is 
turned from a disk of bird's- 
eye maple or other wood, 1” 
thick and 7” in diameter, to the 
profile in the drawings, and 
sawed in half. Bullet catches 
hold the doors. 

The floor rail for the front of 
the unit is made from the 2” by 2” stock and 
rabbeted &" by 11” its full length to re- 
ceive the front edge of the lowest shelf or 
floor. How these pieces fit together is 
shown in the drawings. As a further bear- 
ing for the lower shelf, a 11,” thick cross 
member is attached to the center of the shelf 
at right angles to the rail. 

The first step in making the drawers con- 
sists of ripping the 14” wood to a width that 
slides into the drawer cases easily, after 
which the 4" by 1%" dado cut for the 
drawer bottom is made 4” from one edge. 
Then the boards are cut to the various 
lengths required. 

For making the stepped dado joint at the 
ends of the drawer front on a circular saw, 
the jig shown in the drawings will be help- 
ful. ‘Two %” bolts 3” long are used to clamp 
the work. ‘They should be fitted with wing 
heads for easy hand operation. Holes are 
drilled through the washers at the back of 
the jig, and small screws are run in to hold 


Using @ jig for cutting a dado for a drawer-front 
end joint, The work is clamped vertically in the 
jig, which is then slid against the sow rip fon 


Measurements in the drawing ore for on average 
room, but may be changed slightly to sui 
The corner construction is detailed in the 


the bolt nuts in place. The board to be cut is 
placed vertically between the clamping strip 
and the face of the jig, and snugly against 
the strip near the front bolt. In use, the jig 
is slid against the saw rip fence, as shown 
in one of the photographs. 

Both drawer dividers, as well as the end 
and one cabinet wall, should be provided 
with strips of wood to engage the dado cuts 
in the drawer sides with an easy sliding fit. 
Allow a little play in fitting the drawers so 
that they will not be too tight after the 
finish has been applied. Avoid using paint 
where there is friction caused by the open- 
ing or closing of the drawer. Use a good 
wood sealer instead, rub down until smooth 
with fine steel wool, and then apply several 
coats of wax, rubbing well, 

If a transparent finish is to be used and 
the joints have been made with care, the 
unit should be assembled only with a good 
grade of glue for all exposed joints, although 
the back may be attached with screws. If 
an enamel finish is used, however, all the 
joints may be reinforced with screws, in 
addition to glue. They should be counter- 
sunk well below the surface and the holes 
filled with plastic composition wood. Leave 
little mounds of the plastic material over 
the holes, and allow at least 48 hours before 
sanding off the excess. Sand well all over 
before applying the first undercoat. 

On the original piece, the inside, or central 
portion, of the knob was finished with three 
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coats of brilliant red enamel to match the red drawer 
handles used. The entire knob was then given five 
coats of a good grade of spar varnish, rubbed down 
with pumice and water, and finally with rottenstone 
and oil. This gives a semidull, glass-smooth finish 
that is very attractive and stands up well. 


One of the attractive modern touches 
is the door knob, which is turned as 
shown below, then sawed in two. Each 
half is fixed permanently to @ door. 
Bullet catches hold the door closed 


Make the joints carefully so that those exposed 
may be astombled only with glue if the finish 

. Reinforcing screws may be used 

| and ar back in ony co: 


ight are drawings of the jig used in slotting 
tho drawor-front ends, details for building the 
drawers, and two views of the cabinetdoor knob 


Drawers should be assembled with tight and square 
jcints. Use no paint where there will be friction 
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Aids in Cutting and Installing 
Big Metal or Plywood Sheets 


Ip You have to mark a 
long piece of sheet metal 
or plywood for cutting to 
width, you can save time CHALK LINE 
by notching the sheet at 
one end and running a chalk 
line through the notch. A 
knot at the end of the line 
keeps it from pulling out. 
Installing cold-air boxes —_ woTcH 
for furnaces is a hard one- 
man job when cumbersome 
iron sheets have to be han- 
died. The same goes for Ty, 0) Pymooe: 
applying wall board or ply-fecure chalh. line 
wood when the installation by means of knot 
is overhead. It is easier to 
hold the sheet in place while 
nailing if one end is sup- 
ported with a length of wire Bye sot of wire 
attached to two nails, a8 eros, its width 
shown.—R, S. WILKES. attached to beam 


To mark sheets of 
metal or plywood. 


Hold the sheet in 
place for nailing 


Small Comb Carried in Sheath 
Attached to Eyeglass Case 


ANYONE who carries an eyeglass case will 
find it simple to add a sheath or pocket for 
a comb. Make it of a leather or artificial- 
leather strip to match, and cement the edges 
firmly to the back of the case.—H. R. 

Naits hold better in plywood than in solid 
lumber, as plywood resists the tendency of 
a nail to split the fibers apart. 


REMOVING PAINT FROM GLASS [ PAINTING] 


PAINT can be removed from window panes, show windows, and other 
glass as follows: Make up a paste of 1 1b. of whiting and a small quantity 
of water containing all the washing soda it will dissolve. Apply this paste 
to the paint, such as, for example, painted letters on a show window which 


it is desired to remove or replace with other lettering. Leave the paste on 
until the letters are soft and can be cleaned off with a wad or roll of news- 
paper. This method puts the window in good shape for lettering again. 
As an additional precaution, however, wipe the area with a clean cloth 
and denatured alcohol. 


POPULAR SCIENCE MONTHLY SHOP DATA 
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Home Science 


Phosphorus burning on a floating cork uses 
‘oxygen in air in the hydrometer jar, abov 
leaving nitrogen and traces of of 
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Pure nitrogen may be produced by gently heating sodium 
nitrite and ammonium chloride in water, and bubbling the 
gen gos up through water into an inverted test tube 


THE UNFRIENDLY 
ELEMENT 


Nitrogen, So Common in Nature, 
Will Often Fight to Be Alone 


most familiar substances on earth, it is also 
one of the most sluggish. Try to join free 
nitrogen with some other element, and you need 
the help of artificial lightning or expensive 
catalysts. Even then, an incautious touch, a rise 
in temperature, and “Boom!"—your nitrogen 
has blown up its compound (if not apparatus 
and laboratory) in its desire to be free. 
Nitrogen makes up 78 per cent of the air. You 
may show the proportion with the aid of a piece 


[" nitrogen likes to be alone. One of the 


ferrous ‘sulphot 


Sigs 


of phosphorus half the size of a pea on a 
slice of cork floated on water. Light the 
phosphorus, and invert a hydrometer jar 
over it. Clouds of phosphorus pentoxide 
will fill the tube, and water will rise in it 
until the oxygen is consumed. When the 
smoke dissolves, nitrogen and traces of other 
inert gases remain, 

It is so difficult to remove these other 
gases that pure nitrogen is generally pro- 
duced by heating a chemical mixture. Into 
@ 250-cc. flask put 7 gm. sodium nitrite and 
5 gm. ammonium chloride. Through a thistle 
tube add add 50 cc. water. Ar- 
range the flask with a delivery 
tube leading from it into a test 
tube full of water that has been 
inverted in a bowl also containing 
water. 

Gently heat the chemicals, tak- 
ing care not to overheat them, 
asa violent reaction might burst 
the flask. Heat just enough to 
keep gas bubbling slowly. If the 
mixture froths, remove the flame 
and pour a little water through 
the thistle tube. Once the reac- 
tion has started, it may continue 
for some time without further 
heating. 


which bubbles in’ water to 
acid. The bottle at right is a siphon 


At left, nitrates form brown layer when treated carefully with 
and sulphuric acid. Cen! 
collected in on inverted flask by 

ammonia gos is so soluble it sucks water rapidly into the flask 


con be 
ght, 


eating ammonia watt 


Collect several bottles of the gas, which 
will have neither color nor odor. Put a 
lighted splint into one bottle and the flame 
will be extinguished. 

Ammonia (NH) is one of the com- 
monest compounds of nitrogen. You can 
prepare it by gently heating any ammonium 
compound, such as ammonium chloride or 
sulphate, with an active base, such as lye or 
slaked lime. Small quantities may be ob- 
tained by heating household ammonia, a 
solution of ammonia gas in water. The gas 
is little more than half as heavy as air, and 
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s0 can be collected by upward displacement. 

Ammonia is so soluble that more than 600 
volumes of it will dissolve in one of water. 
Invert a flask on a ring stand, and fill it with 
ammonia gas until the odor of escaping 
ammonia is detected. Close the flask with 
‘a stopper containing a glass tube, the upper 
end of which has been drawn out to a jet in 
which are several drops of water. Insert 
the other end of the tube into a beaker of 
water containing a little phenolphthalein 
solution. The ammonia dissolves in the drops 
in the tube, creating a partial vacuum, which 
in turn sucks water from the beaker. Am- 
monia is alkaline, and turns the phenol- 
phthalein red as it enters the flask. 

Compounds that contain nitrogen in the 
form of nitrates may be detected by a simple 
test. To a strong solution of freshly pre- 
pared ferrous sulphate add a little of the 
solution to be tested. Tilt the test tube, and 
carefully pour in a little concentrated sul- 
phuric acid, letting the acid run down the 
side and form a layer in the bottom. If a 
nitrate, even in minute quantity, is present, 
a distinct brown ring will form between the 
acid and the solution. 

Nitric acid (HNO;) may be made by 
suspending a wad of cotton wool, saturated 
with strong ammonium hydroxide, at the 
end of a horizontal tube of hard glass, loose- 
ly filled with strands of thin copper wire. 
Heat the copper quite hot by a flame spread 
out by a wing top on a Bunsen burner so 
that a mixture of air and ammonia will be 
drawn through the tube, and bubbled through 
water in a flask, with suction provided by 
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Mix a small quantity of 
ammonium nitrate with 
zine dust on the cover 
‘ond corefully 
The 
mixture will bubble and 
smoke, then burst into 
os at left. Th 
rent is harmless, 
but shows the violent 
instability of many of the 
compounds of nitrogen 


Below, 
the tube at 
905, 

Exposed 


in a tube 


shaken 
water, combines wi 
to form weok i 


a siphon bottle. A pinch clamp on a rubber 
tube between the flask and bottle will limit 
the flow to two or three bubbles a second. 
Ammonia and oxygen unite on the surface 
of the heated wires to form nitric oxide and 
then nitrogen dioxide. Weak nitric acid is 
formed by bubbling the nitrogen dioxide 
through water. 

A harmless experiment demonstrates the 
violence with which nitrogen often frees 
itself from compounds. Mix a few grains of 
ammonium nitrate and zinc dust on a can 
cover, and then, being sure that you do it 
cautiously, add a few drops of water. The 
mixture will bubble, smoke, and burst into 
flame.—KENNETH M. SWEZEY. 


Centrifugal Force and Sound Vibration 


Demonstrated in Simple 


‘ABLE-TOP demonstrations provide an 
entertaining way to investigate the ap- 
parent mysteries of science and amuse your 
friends at the same time. Here are half a 
dozen simple experiments dealing with as 
many oddities of science. Four of them 


show the application of centrifugal force— 
in amusement-park loop-the-loop rides, in 
the banked curves of railroad tracks and 
automobile highways, in the operation of the 


CARNIVAL LOOP-THE-LOOP DEVICES and motor- 
cycle “death rides” are explained by a dem- 
onstration with a strip of cardboard and a 
marble. Loop the cardboard, as above, and 
fasten the loop with paper clips, then let the 
marble roll down the incline. If the speed 
is great enough, the marble will shoot up 
and around the loop; if not, it will fall. It's 
a battle between centrifugal force and 
gravity, 


home 
EXPERIMENTS 


centrifuge for settling solids precipitated in 
solutions, and in explaining why the earth is 
flattened at the poles and bulged at the 
equator. One test exposes the roar in sea 
shells, and another presents a visual illus- 
tration of the overtones of stringed musical 
instruments. All can be performed with no 
more space than the top of a card table, and 
none requires equipment other than that 
ordinarily found in the average home. 


Tests 


RAILROAD TRACKS AND HIGHWAYS are banked 
at curves to combat centrifugal force and 
keep vehicles using them from tending to 
skid off into a straight line. Give a marble 
“car” energy of motion by letting it roll 
down a rather steep cardboard “hill” with a 
curve at the bottom, as shown above. The 
marble will follow the turned-up edge of the 
cardboard around the curve, and run off at 
a tangent at the end. 


SOUNDS IN SEA SHELLS are not the 
stored-up roar of the sea, but are 
picked up from the jumble of sounds 
in the air and correspond to the nat- 
ural rate of vibration of the air with- 
in the shell. Air within any inclosed 
space vibrates at one particular rate, 
or pitch, more easily than at any 
other, and when mixed sounds are 
impressed upon the space, the sound 
corresponding to the natural pitch of 
that space is singled out and ampli- 
fied. Jars, tumblers, and cans have 
this quality as well as sea shells, 
Listen to a few of different sizes. 
The sound will be different for each, 
the pitch getting higher as the size of 
the space decreases, 
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OVERTONES OCCUR WHEN A WIRE VIBRATES as a whole and in seg- 
me ments at the same time. Stretch a thin wire between two 
ho nails, and space folded paper riders on it, as marked in the 


diagram. 


Using a finger as a stop, touch the wire with the 


EXPERIMENTS rosined string of a homemade bow, as shown. The vibration 
will throw off Nos. 1, 3, and 5, while 2 and 4, the nodes, remain. 


MAKE YOUR OWN CENTRIFUGE by tying 
a short length of cord around the 
neck of a pill bottle containing pre- 
cipitated chalk and water. Shake up 
the chalk, then whirl the bottle in a 
horizontal plane for a full minute, 
gradually decreasing the speed at the 
end. When you stop, most of the 
chalk will have settled in the bottom 
—much quicker than it would had 
it been left quiet. Electrical centri- 
fuges are used to settle solids quick- 
ly in chemical research, and a sim- 
ilar device is used in separating milk 
from cream. 
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WHY THE EARTH IS FLATTENED AT THE POLES may be ex- 
plained with a hand drill, two cardboard hoops, and 
a curtain rod, Arrange the hoops as a sphere with 
the curtain rod as an axis, leaving the upper part of 
the hoops free to move up or down, and clamp the 
rod in the drill. As you spin them, the 
hoops will flatten at the axis and bulge 
at the outer points—more pronounced 
the faster you spin the handle. Many 


scientists say that millions of years 
ago, when the earth's mass was hot 
and plastic, the rapid rotation of the 
earth caused its surface to bulge along (} 


the equator, and to become flattened - 
at the poles. 


Servicing Your Radio-= aro 


FTEN minor adjustments that can be 
made at home will correct radio-re- 
ceiver difficulties or give additional recep- 
tion to an old set. Below are methods for 


detecting a faulty heater in the power pen- 
tode tube, extending reception at the upper 
end of the dial, eliminating noise in a new 
condenser, altering a midget filter circuit. 


REPLACE THE POWER PENTODE TUBE if the pilot 
light goes on and then immediately goes 
off again each time the receiver is turned 
on. The trouble is a faulty heater in the 
5OL6GT tube. It makes proper connection 
inside the tube when cold, but when it 
warms up the contact is broken. 


1,600-KC, STATIONS CAN BE BROUGHT IN on an old 
AC-DC midget set by readjusting the trim- 
mer on the oscillator tuning condenser. The 
capacity is reduced a sixteenth of a turn at 
a time by loosening the nut shown at left 
above. Then loosen the nut on the other con- 
denser to increase volume. 


NOISY TUNING IN THE LATEST RADIOS may be 
caused by filings between plates of the oscil- 


lator tuning condenser. These may be 
burned out by connecting the secondary of a 
700-volt power transformer across the con- 
denser, as shown above and in the diagram. 
Be sure to disconnect the house current and 
the grid connection to the oscillator unit. 


THIS SIMPLIFIED FILTER CIRCUIT for a midget AC- 
DC receiver uses only one electrolytic con- 
denser, and may prove worth, substituting 
when servicing a filter circuit that contains 
two or more electrolytic condensers if re- 
placements for these condensers are hard to 
obtain. The diagram below shows how the 
substitute wiring is done. 
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PARALLEL CLAMPS WITH “DOUBLE” JAWS are now 
on the market for metal workers and radio 
craftsmen. The double-jaw feature provides 
a better and firmer grip on the work than 
the standard-type parallel clamp with only 
one jaw, extending the usual gripping area 
of only 34” or &%” to more than 2”. The new 
clamps are constructed of steel, and finished 
with black wrinkle enamel to guard against 
rusting. One is shown in the photo at right, 
where it is being used to clamp two plates 
held in a vise. 
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WOODEN ELECTROLYTIC CONDENSERS, 
employing an impregnated-card- 
board tube container and threaded 
wooden neck, have been found a 
satisfactory substitute for alumi- 
num threaded-neck condensers of 
either the wet or dry electrolytic 
type. They have the same mount- 
ing conveniences, and can be used 
in replacing defective wet capaci- 
tors in 90 percent of the radios 
now in service. 


CHIME RECORDINGS for reproduc- 
tion from church steeples have 
been improved to eliminate ap- 
parent discords arising from notes 
following too closely upon each 
other. In the new series, which 
contains 116 religious and patri- 
otic selections, the recorded strik- 
ing of the chimes has been acous- 
tically timed and retains the mu- 
sical relationship of the notes. 


THIS TRANSMITTER DEMONSTRATOR—a 
schematic diagram of a radiotele- 
phone transmitter—is used for 
visual education in the United Air 
Lines’ Boeing School of Aero- 
nautics. It shows the conven- 
tional oscillator, radio-frequency 
amplifiers, and speech amplifier 
with plate modulation, each sym- 
bol in the circuit diagram repre- 
senting an actual part mounted 
directly behind it on the opposite 
face of the panel. These parts are 
wired together as in the diagram 
and perform as in any radio 
transmitter. 


This combination set enables the student to practice sending code and to hear how it sounds when sent 


Practice Code Sender and Receiver 


By ARTHUR C. MILLER 


|ANY thousands of young men and 
women are busily engaged in Amer- 
ica learning international code either 
for civilian-defense purposes or in prepa- 
ration for enlistment in the Signal Corps, 
and a code oscillator—though impossible to 
buy now—is fast becoming a standard item 
in many homes. Extra advantage for these 
students can be had with a combination 
radio receiver and code oscillator which will 
give them an opportunity to hear how the 
code they are practicing really sounds when 
sent over the air. This instrument changes 
over with the flick of 
a switch for operation 
either as a code oscil- 
lator for practice send- 
ing or as an all-wave 


Complete witing diagram 
for a code oscillator ond 
radio receiver. All connec- 
tions should be carefully 
traced in the 
fore doing the wi 
low, the six~prong 


TUBE CONNECTIONS 
1G4.G1/G 
(TOP VIEW SHOWN) 


radio receiver. It is used with earphones. 

Obtain first a good 6” by 12” baseboard 
that will not warp and a piece of composition 
wood from which a 5” by 7” panel can be 
cut. The baseboard can be sawed out and 
glued up in the home workshop, or a small 
biscuit or pastry board that will serve ex- 
cellently can be purchased for a few cents 
in one of the 10-cent stores, Both pieces 
should be given a varnish finish before any 
of the parts are mounted—a coat or two 
of walnut or other varnish stain for the 
base, and one or two of black wrinkle 
varnish for the panel. 

‘On the panel are mounted a .00014-mfa. 
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of 


tuning condenser with a 2%” dial and 
pointer, a 25,000-ohm regeneration control, 
and two toggle switches. One of these 
switches is of the double-pole, double-throw 
type and changes the circuit over for use 
either as a radio receiver or a code-practice 
oscillator. The other is an ordinary single- 
pole, single-throw switch and cuts off the 
filament supply whenever the unit is not 
being used. 

‘The sending key and radio-oscillator unit 
are both mounted on the base. The latter 
unit includes a six-prong plug-in coil, octal 
wafer socket, and audio transformer. Con- 
nections to phones and batteries are made 
by means of Fahnstock clips arranged along 
the back of the baseboard. 

For the audio transformer, take one out 
of the junk box, if possible, because the older 
it is the better it will work as an oscillator. 
A new audio transformer has too much 
inductance for this purpose, making it im- 
possible to obtain a high-pitched note. If 
no oscillation is obtained when the oscillator 
is tested, reverse the leads to the primary of 
the transformer. It is important that cor- 
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All parts have been mounted ond connections made in 
fie" top of the beseboord and reer of the porel. Below, the 
bottom view of the baseboard shows some of the sim 


neGenranion) — Toccve 
CONTROL. | SWITCH 
TUNING. 


CONDENSER 


LIST OF PARTS 


‘Wooden baseboard, 6”x12”. 
Composition panel, 5”x7”. 
Toggle switches (2), D.P.- 

D.T, and SPS. 

Practice key. 

Potentiometer, 25,000-50,000 
ohms. 

Audio transformer, 
type, any ratio. 

Six-prong plug-in coil. 

Six-prong coil base. 

Eight-prong octal socket. 

‘Triode amplifier tube, 1G4- 
GT/G. 

Tuning condenser, 
mfd. 

Mica condensers (2), .0001 
mfd, to .0005 mfd. and 
.0004 mfd, to .0005 mfd. 

Carbon resistor, % watt, 2 
to 5 megohms. 

RF choke (optional), 2.5 to 
8 millihenrys. 


d wiring 


any 


00014 


rect polarity be observed. If desired, the 
pitch of the tone may be varied by placing 
a fixed condenser across the secondary of 
the audio transformer, using one of from 
.02-mfd. to .002-mfd. capacity. The higher 
the capacity (.02 mfd.) the lower the pitch 
will be. 

When the instrument is used as a radio 
receiver, the plate supply (“B” battery) is 
usually about 45 volts, but when it is used 
as a code oscillator, the plate supply must 
be reduced to 4% volts. An ordinary 4%4- 
volt “C” battery will do for this purpose. In 
either case, whether the instrument is used 
for reception or for code practice, the fila- 
ment voltage remains the same—1% volts. 


The Story of 
Gabriel Kron 


ABRIEL KRON hates 

work. In fact, he’s worked 
for years to find ways of 
eliminating work. 

It’s not that he’s lazy—he's 
been working ever since he 
was 10. He's done everything 
from washing dishes and ped- 
dling neckties to digging 
ditches and bottling vinegar. 

Gabe was broke when he 
came to America, but he 
wanted a college ‘education 
more than anything in the 
world. So he really had to work. 


Pca 


And Gabe did, for he was a 
determined young man. (Once 
he made up his mind to learn 
English, and he never stopped 
until he had memorized a 
whole dictionary!) 

After seven months of hard 
work, Gabe had exactly $5 
over and above one year's 
tuition. So he had to work all 
the way through college. 

With his diploma safely in 
his hands, he decided he'd 
worked about enough. But he 
worked another month to earn 
an automobile; then he started 


FEBRUARY, 1943 


The MAN WHO 
HATES WORK 


on_a tour of the world. 

The car collapsed in Death 
Valley, and Gabe walked the 
rest of the way. 

He did a great deal of 
thinking as he hiked along. 
For one thing, he figured out 
how to climinate a lot of 
work by applying some very 
highbrow mathematics to some 
very practical engineering 
problems. 

On and on he walked— 
thinking, sleeping in jails and 
treetops, hitching rides on 
elephants and tramp steamers. 

Eventually he strolled into 
the little Hungarian village he 
had left eight years before when 
he had gone to America. The 
home-town folks were disap- 
pointed. Other people came 
back rich; Gabe had acquired 
only mosquito bites! 

G-E engineers became inter- 
ested in Gabe when they read 
one of his engineering reports. 


Then they heard him talk 
about his ideas and were so 
impressed they hired him, 

Since then the whole world 
has become interested in Gabe 
and his work-saving ideas, for 
in 1936 he received an inter 
national award for making a 
great contribution to elec- 
trical engineering. 

And he’s still working—still 
looking for ways to eliminate 
work. 


Maybe someday you will 


join Gabriel Kron and the 
men who, like him, are search- 
ing restlessly for the better 
way. Gabe will tell you that 
it’s hard work—but that's the 
one kind of work he loves. 
General Electric Company, 
Schenectady, N. Y. 
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How to sand 
delicate scrollwork 


@ A long, narrow endless belt of 
Electrocoated Aloxite Brand 
Aluminum Oxide "K-5" Abrasive 
Cloch can be mounted on an 
ordinary bandsaw and used for a 
wide variety of delicate sanding 
operations, to very close toler- 
ances. This arrangement is par- 
ticularly useful for sanding small 
pieces of wood, metal or other 
‘materials, and for smoothing the 
edges of scrollwork. Beveled cuts 
can be made by tipping the 
bandsaw table. 


“*K-5"' does a job 
for industry, too! 


@ When they have a really tough 
sanding job to do, more and 
more furnitureand woodworking 
plants are equipping their bi 
drum sanders with Electrocoate 
Aloxite Brand Aluminum Oxide 
“K-5" Abrasive Cloth. This is the 
same high quality product sold 
for use in your own shop. 
Send us 10¢ for big 95 page illus- 
trated manual on home. crafts- 
manship, and we'll include a 
souvenir sharpening stone. 

Order from Your Dealer 


CARBORUNDUM 


Niagara Falls, N. ¥. 
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Nickels Without Nickel 
(Continued from page 87) 


for the highly skilled technicians who in- 
tently cut away, chip at, and weigh with 
hairbreadth accuracy the metals which go 
into the formula-prescribed separate lots, 

r “melts,” which are made into the various 
alloys used in coining. The composition of 
the alloy used in making the nickel-less 
nickel is 56 percent copper, 35 percent silver, 
and nine percent manganese. 

After the lots have been made up in their 
proper proportions they are taken to the 
melting room, melted in 1,750-degree electric 
furnaces, cast into 52-pound ingots, and 
annealed by immersion in cold water to 
soften the metal, These half-inch-thick 
slabs are then passed through a series of 
breakdown and finishing rollers, at the com- 
pletion of which they are long strips of 
dark-colored metal the exact thickness of a 
five-cent piece and wide enough for three 
coins to be punched out of them. 

‘These strips are fed into blanking ma- 
chines which punch coin blanks out of them 
at the rate of 900 a minute, The metal 
remaining in the perforated strips is re- 
melted and again cast into ingots. 

Smooth metal disks the exact diameter 
and thickness of a nickel, are fed into an 
upsetting machine which raises the edge, 
or “collar,” that appears around the cir- 
cumference of all finished coins. Next they 
are taken to the annealing room, where they 
are softened again by being heated and 
plunged into cold water. Then they are 
cleaned in a revolving drum containing 
acid, and are ready for coining. 

The electrically operated automatic coin- 
ing machines are of special design and are 
built in the Philadelphia Mint. The blanks 
are poured into a feeding funnel at the top 
of the machine, As each one drops through 
a cylinder it is grasped by the fingerlike 
pincers of a moving arm and held firmly 
while obverse and reverse dies are simul- 
taneously driven downward and upward on 
it with such tremendous force that the metal 
of the blank flows into every minute de- 
pression of the dies, As the completed coin 
drops into a receptacle at the bottom of the 
machine the pincers grasp another blank 
and the process is repeated. 

‘The new coins are inspected for imperfec- 
tions and are then taken to the counting 
room and counted at the rate of 4,000 a 
minute by a machine which also bags them 
—and then ties up the bags. Nickels are 
packed for shipment in bags of 1,000 which 
weigh a little under 131% pounds. 
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New ‘DELTA’ Complete 


Home Workshop Library 


1400 Photographs and Drawings 


A practical, up-to-the-minute, modern workshop library con- Practical 

taining over 1400 photographs and line drawings—covering Poses 

every phase of operation and maintenance of every major work~ METHODS 
shop motor-driven tool—with hundreds of special operations ex 
plained—valuable shop hints, short cuts, and scores of time-saving 
tables, Tells how to obtain unusual results, how to solve shop kinks 
and problems and how to keep your tools and accessories up to top 
efficlency. Every operation “'shop-tested” by practical craftamen. 
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EVERY WORD CONTAINS 
A HIDDEN STORY OF ITS ORIGIN 


LERT, now meaning “ai 
from ‘early French & I'erte, “on the watch.” 
This, in turn, came from Italian allerta, “ 
watchtower or height.” When the first field hospi- 
tal was organized to follow an army, the French 
called it Aédpital ambulant, “walking hospital,” 
from the Latin ambulare, “to walk.” Eventually 
Ahépital was dropped and ambulant became ambu- 
Jance, a vehicle for conveying casualties. Sabotage, 
now malicious hindrance of production, comes 
from French saboter, ‘‘to work carelessly"—orig- 
inally, “to tread with wooden shoes, or sabots.”” 
Both and ir children will enjoy the hunt 
facinating wordctigasin Weseres hee IntunmariowAc: 
Dictionaky, Second Edition—The Merriarn- Webster. 
‘These colorful word histories are just one feature of this 
greatest of all knowledge books. Its completeness makes it 
truly the Foundation Book lor Home Education! The more 
‘Questions you and your children bring to it, the more you 
ill be amazed at the range and scope of the information, 
furnished by its hundreds of encyclopedic articles, by over 


200 outstanding authorities. Tt scems almost unbelievable 
that such a vast fund of knowledge could be packed into 
‘one book! And, in addition, you learn everything you want 
to know about words, 600,000 of them, 122,000 more than 
any other dictionary. 


Genuine Wel 
the Circul 

Of interesting word origi 
Federal St., Springfield, Mi 


‘Advt. Copyright, by G. & C. Merriam Co 


the Genuine Webster 


WEBSTER’S 
NEW INTERNATIONAL 


DicTIONARY 


Second Edition 
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Blueprint for Invasion 


some of the multiple raids may be only 
demonstrations or feints, but the enemy will 
have the pleasure of deciding in each in- 
stance whether that particular assault is or 
is not the spearhead of a full-scale invasion. 
For every one that seems at all menacing 
he will have to set his transportation system 
in motion to bring up supplies and reinforce- 
ments, and use up valuable rolling stock to 
redistribute his forces. In the meantime 
the bombers will be busy overhead, plaster- 
ing communication lines and airports, and 
the parachutists will be raising hell in their 


| own fashion. The enemy will need a great 
| deal of matériel and large forces in many 


places at once, and if they run out of re- 
serves at any one point they will face dil 
aster. Once a major break-through occurs, 
penetrations and envelopments will follow 
over a wide front. ‘Those strongholds that 
still hold out will be isolated and dealt with 
at the invaders’ own convenience, 

‘The losses of the attackers in the early 
stages will be huge. At Dieppe the Allied 
division which was engaged lost about half 
its effectives, in spite of excellent air sup- 
port. The forces which make the first land- 
ings must expect to sustain losses of this 
magnitude. With all the reconnaissance, di- 
versionary moves, feints, and harassments 
that can be inflicted on the enemy, the prin- 
cipal penetrations will just have to be bulled 
through. In some of their landings, when 
they encountered strong opposition, the Japs 


| accepted heavy initial losses with equanim- 


ity. Americans will certainly not be out- 
done in this respect. 

In all likelihood, the attacking general 
staffs will have a pretty good idea of where 
the major break-through will occur, and 
their reserves will be disposed accordingly. 
But they will have to be prepared to change 
their plans at a moment’s notice. Much also 
will depend on the subordinate commanders. 
No two landings are alike and the ability of 
the attacking troops to adapt themselves to 
conditions quickly and intelligently is just as 
important as good staff work and planning. 
‘Landings are always fast-moving situations, 
and only dynamic leadership on the spot can 
‘seize opportunities as they arise and utilize 
gains to get more gains. And all possible 
contingencies will have to be provided for. 
It is perfectly possible, for example, that 
when the Axis forces are in a desperate po- 
sition they will resort to the use of gas 
wherever wind conditions permit. 

Nor, when we capture a harbor which will 

(Continued on 226) 
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Genuine hide glue in liquid, ready-to-use 
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Today, our entire efforts are devoted 
to the production of military model 
Harley-Davidsons — motorcycles that 
stand up under the grueling punish- 
ment of war. Tomorrow, when di 
peace return, we will be producing the 
best Harley-Davidsons that money can 
buy — rugged, dependable motor- 
cycles for business, police and sport. 


RLEY-DAVIDSON MOTOR COMPANY 
oriment PS MILWAUKEE, WISCONSIN 
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one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75, 100 
fc. lengths. Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 


KEUFFEL & ESSER CO., Hoboken, New Jersey 


-Sf,. WYTEFACE 


STEEL MEASURING TAPES 


Porvtar Screxce Monruty when writing to advertisers. 


Maintainin, 


America’s Homes 


© Wor highlights the importance 
of a strong home defense program. 
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serve in this war as St. Nazaire served in 
the First World War, can we expect to re- 
ceive it intact with the compliments of the 
former occupants. They will wreck it as 
completely as they can before they evacuate, 
and they will be in a position to do a thor- 
ough job. About all we can expect to get is 
land, water, and debris. But that will be 
enough. The Army’s engineer units, and 
the special Navy construction detachments, 
known as Seabees, will rebuild what has 
been destroyed, and add a lot more. 

When we have an adequate harbor, the 
initial stages of major operations on the 
Continent will be over. The logistical prob- 
lems accompanying such operations will 
then be possible of solution by known meth- 
ods. This harbor (or, more likely, harbors) 
will be the eastern terminus of a pipeline 
which will carry the products of American 
war industry to Europe. The Germans will 
do their utmost to break the line along its 
entire length, and particularly to block its 
outlet. It is only prudent to assume that 
they will fight as furiously when they are on 
the road to defeat as when they seemed to 
be headed for victory. This outlet will there- 
fore need the strongest air defenses that 
modern military technology can devise, for 
whatever air power the Germans still pos- 
sess will be flung against it. It will have to 
be guarded against submarine and surface 
attack by nets, booms, and mines. The bat- 
teries with which the Germans have ringed 
the European coast will have to be dupli- 
cated here. Around the invasion area there 
will be such a concentration of airfields, AA 
and coastal artillery, submarines and anti- 
submarine devices, large and small naval 
surface craft, merchant ships, transports, 
tugs, docks, warehouses, unloading and for- 
warding facilities, barracks, troops of all 
arms and services, as the world perhaps has 
never before seen. But once the machinery 
of this gigantic enterprise is in motion the 
push into Germany will be in full progress. 
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Medical Soldiers 


(Continued from page 133) 


tion and aptitude as determined by classifi- 
cation tests. The schools have a combined 
yearly capacity of about 160,000 trainees— 
35,650 basically trained medical soldiers can 
be delivered to medical units or installations 
every 10 weeks. 

Medical transportation is a vital factor, 
not only in saving the lives of sick and 
wounded men, but in maintaining the mo- 
rale of the whole Army. Once a unit gets 
into action, good morale implies the indi- 
vidual soldier's willingness to die to gain a 
vital objective. But the soldier knows that 
he neither escape unscathed nor be 
killed; he may be wounded. In that case 
he wants to be taken out of there—fast, If 
he has confidence in the Medical Depart- 
ment's ability to move him with the least 
possible delay, and to give him every pos- 
sible chance for life, he will be a better 
fighting man. 

The ideal ambulance will go almost any- 
where, provide a comfortable ride for the 
patient, and go as fast as is consistent with 
safety. The latest Army motor ambulances 
fill these specifications adequately and are 
cheap to build. The body is mounted on a 
standard Army half-ton chassis with four- 
wheel drive. The gross weight with a 1,500- 
pound “payload” is 6,670 pounds, and the 
speed is anything from 2% to 55 m.p.h. on 
roads. The vehicle can go cross-country if 
the terrain is not too rough. The body is of 
20-gauge steel, thermally insulated, and hot 
water from the engine maintains a 70-de- 
gree temperature when the outside tempera- 
ture is below zero. A fan changes the air in 
the body once a minute. Rear doors are 58 
inches wide and 47 inches high to facilitate 
loading. ‘The springs are inclosed in metal 
covers to prevent rusting. An ambulance of 
this type will accommodate four litter pa- 
tients or seven sitting patients. The jeep 
offers excellent possibilities in forward areas 
as an ambulance with very slight adjust- 


mgais 
e Army also has a very light horse or 
mule-drawn ambulance (1,130 pounds) with 
an automobile body and low-pressure tires. 
This will hold four men in litters or five 
seated. At the other extreme there is an 
ambulance of bus type, holding 12 litter pa- 
tients or 20 sitting patients. This is equipped 
with front-wheel drive for speeds of 2% to 
70 mp.h., and although designed for roads 
can go cross-country when necessary. Plans 
have also been made for converting ordinary 
busses into ambulances if required. It is 
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(Continued from page 228) 
possible that future ambulances will be 
lightly armored for protection against 
small-arms fire. 

Air ambulances will be used by the Army 
as far as possible. The War Department re- 
cently announced the formation of an Air 
Evacuation Group (Medical) to evacuate 
sick and wounded soldiers at top speed. It 
is estimated that a trip which might take 18 
hours over difficult terrain in a vehicular 
ambulance can be accomplished in one hour 
by plane. The planes to be used are large 
transport or cargo ships which will bring in 
supplies and take out the wounded. They 
will be fitted with racks for standard Army 
stretchers, surgical and blood-transfusion 
facilities, oxygen masks, heating pads, and 
other equipment for 40 patients. Each plane 
will carry a flight surgeon, a nurse, and a 
Medical Department enlisted man who has 
been specially trained for evacuation of 
wounded by air. 

To do his best the physician or surgeon 
needs adequate laboratory and operating fa- 
cilities. In war the surgery and the labora- 
tory have to go to the patient, not the other 
way around. To design and build a rolling 
surgical hospital, with its own water and 
power supply and facilities for heating, ven- 
tilation, sterilization, and all the other re- 
quirements, is a problem which at first 
seems insoluble. But the Army has de- 
veloped such hospitals in both self-propelled 
and semitrailer types. 

‘The methods of treatment used in the 
Army's mobile and fixed surgical hospitals 
are the latest and best. The sulfa drugs 
occupy @ prominent place in military sur- 
gery these days, and the mortality figures 
leave no doubt as to their efficacy. In World 
War I the mortality from perforating 
wounds of the abdomen was 80 percent. ‘The 
victim had one chance in five to live. Now, 
on the basis of experience in the Philippines 
and at Pearl Harbor, Maj. Gen. James C. 
Magee, Surgeon General of the U. S. Army, 


| reports that such wounds are seldom fatal, 


and a large number of the men who sus- 
tained serious wounds have already re- 
turned to duty. 

‘The sulfa drugs are a vital element in the 
remarkable results that Army surgeons are 
getting in wound therapy, but only one ele- 

Last we may consider what the Medical 
Department puts first—the prevention of 
disease. The air lines talk about preventive 
maintenance. They got the term from pre- 
ventive medicine. In every war the enemy 
most to be dreaded is disease. Disease kills 
more men than wounds. The health of the 
Army so far has been excellent. This is not 
mere luck; if it were we could not rely on 
its continuance.—CaRi DREHER. 


POPULAR SCIENCE 


from Condensation or Swosting Pipes, 
Tanks, Walls, Ceilings and Air 


SURE CURE... 


‘This sensational plastic cork coating prevents 
condensation drip from metal, ~ cor 


No More Dama 
Water Soft 


‘Dealers or 
Mandboo 


from 
Youngster 
to Marine 


Keeping " ‘em Fit on BATTLESHIPS 
Scilors, Soldiers and Marines are enjoy- 
ing this healthful recreation, because 
"CHICAGO" Roller Skotes ore in the 
‘Army ond Novy now —"Ke 
Physically Fit", 


frye 
We are now serving Uncle Sam 100%, 0 
care for your roller skates until VICTORY 
is WON, when "CHICAGOS" the world's 
finest will again be available. 

‘Sidewalk - Rink ~ Dancing -Trick 

‘ond Professional Roller Skates 


CHICAGO ROLLER SKATE CO. 


Winner of WORLD'S Records for over 40 years 
4423 WEST LAKE STREET CHICAGO, ILLINOIS 


WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 


“EVEREADY” FRESH DATED BATTERIES 
The wor Evernote rgitared trade-mark of National Caen Ca. 


Now Work ng for tied al 


WANT a permanent busi- 
ets profeasion of Your 


ow 


“eee 


santas 


ade 
‘daa it 


FEBRUARY, 1953 


axiom eee 
cor ae AY 


Please mention Porvtan Screxce Moxtuty when writing to 


FOR SUCCESS IN 
PHOTOGRAPH Y 


iRipiving. proportions, divs 
te composition face. Has standard 


HEWIG CO., Box 1435, Grand Central Annex, New York City 


231 


Srave your Tae of dll 


@ You own a ton or more of precious 
steel. Are you protecting it to the 
utmost? 

‘You, and your fellow car, truck or tractor 
owners, are the guardians of millions of tons 
of vital, irreplaceable steel. 

‘With care and proper handling, this steel 
can be made to last, and to serve the nation 
efficiently and economically—for the duration. 

Neglect and carelessness are no longer 
mere personal matters; they have become « 
common concern. It is a duty now to stop 
oil-pumping and conserve oil; and to save 
tho cylinders too. 

‘Your automotive service man will work with 
you, honestly and intelligently, to prevent 
waste and wear. Toke him into your confi- 
dence, and save your ton of steel. 
HASTINGS MANUFACTURING COMPANY 

HASTINGS, MICHIGAN 
Hastings Mig. of Canada, Ltd., Toronto 


HASTINGS 


STEEL-VENT PISTON RINGS 


232 


Please mention Porutar Screxce Moxtuty shen writing to advertisers. 


Six-Months Miracle 


(Continued from page 103) 


to the successful prosecution of the war. 

For some time past, a good gravel road 
called the Richardson Highway has linked 
Fairbanks with the important port of Val- 
dez. Military authorities have urged the 
strategic value of a highway link between 
this point and the port of Anchorage, due 
north of Seward at the head of Cook Inlet. 
Now, simultaneously with the opening of 
the Alcan Highway, the Army announces 
secret completion of Glenn Highway, a 
route between Anchorage and Valdez via 
the Richardson Highway. A branch of the 
Alcan Highway connects at Gulkana, 

And that is not all. On the twisting and 
turning Alaska Railway that passes through 
Anchorage on its way between Seward and 
Fairbanks, tunnel crews have just finished 
driving a 13,000-foot-long bore beneath a 
glacier-covered mountain. Fourth longest 
tunnel in the country, the cut-off saves a 
haul of 60 miles—and, still more significant, 
renders a previously exposed part of the 
Alaska Railway invulnerable to enemy at- 
tack. 

Both these projects, and others immedi- 
ately under way, tie in the Alcan Highway 
with the rapid development of Alaska’s 
rail-and-road network. Already crews of 
engineers with dog teams have braved 
winter cold to survey what the Army con- 
siders the most important needs of Alaskan 
transportation now pending. These include: 

A railroad leading from Fairbanks to the 
Bering Sea, which washes Alaska's western 
coast. 

Development of the Alaskan port of 
‘Skagway, far to the south. 

Double-tracking the present short-line 
railway, now leased by the Army, between 
Skagway and Whitehorse. 

Finally, using this pioneer link in the fu- 
ture railway planned between Prince 
George and Fairbanks. 

While military considerations now are 
paramount, eventually the Alcan Highway 
and its connections are expected to lead 
to the development of vast mineral and 
agricultural sources of the North Country. 
‘Vast coal and oil deposits of Alaska and 
Canada, too inaccessible to be of value, will 
become available. Prairie lands offer un- 
touched possibilities for farming. And 
known Alaskan deposits of such critical war 
materials as nickel, tin, tungsten, chromite, 
and quicksilver—largely undeveloped for 
lack of transportation—will add to the re- 
sources of the United States—ALDEN P. 
ARMAGNAC. 
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Our Navy Strikes from the Sky 


(Continued from page 76, 


tator, the first monoplane ever to be op- 
erated from a carrier. Developed from the 
Douglas XT3D-1, it went into service in 
1936 and has served, unmodified and un- 
changed, until its duties were taken over by 
the newer Grumman TBF or Avenger. 

Of all carrier jobs, this is admittedly the 
toughest kind of flying. Even on deck, be- 
fore take-off, its 50-foot wing is folded back, 
and the pilot has to taxi into line by forward 
signals from the yellow-shirted traffic man. 
He must unfold his wings as he goes, mini- 
mizing the time loss between ship take-offs. 
Having to haul the greatest load the great- 
est distance, the TB usually is the lightest 
armed of the three general classes. The 
fighter has its maneuverability and its arma- 
ment to keep it safe, the dive bomber has 
enough guns to keep it out of trouble and 
can, if necessary, outdive the attacker. The 
torpedo bomber, however, is a sitting duck 
in the average set of approaches and re- 
quires, for the most part, fighter escort. 

‘The Devastator served a longer useful 
career than any single fighting design in the 
Air navy's history. While she will probably 
still be seen around for many months to 
come, the Coral Sea action indicated the 
need for a ship that would not require quite 
such close attendance on the part of the 
fighters, The Navy needed a more versatile 
major air vehicle for the carriers. The re- 
sult was the TBF, the Grumman Avenger. 
‘The Avenger bears a strong family resem- 
blance to the Wildcat, and a lot of the claw- 
ing F4F’s characteristics remain. The 
Avenger carries the 21-inch Bliss-Leavitt 
torpedo internally rather than semiexposed 
as in the Devastator. 

‘The Avenger's total armament is close to 
that of a fighter, although not concentrated 
in one place for maximum effectiveness. It 
is not designed to look for combat. However, 
with guns forward, in the turret, and 
through the belly, it is a nasty customer to 
tackle. Unlike the TBD, the Grumman can 
be used to lay depth charges or carry a 
load of bombs well above 20,000 feet. 

‘This is the current stock for the carriers. 
As for shore-based planes, the Navy is op- 
erating several types of long-range land 
planes. Prominent among these is the PB4Y, 
the Consolidated B-24 four-engined bomber 
known as the Liberator. The Lockheed 
Ventura, designed to take up where the 
famed Hudson left off, was borrowed from 
the English to become the PBO. The B-17, 
the Boeing Flying Fortress, will appear 

(Continued on page 235) 
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Our Nawy Strikes from the Sky 
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shortly in Navy stripes. In actual warfare, 
many basic weaknesses were discovered in 
the operation of large flying boats. The main 
shortcoming was the fact that no flying boat 
could be equipped with a gun emplacement 
in the bottom. More than a third of the 
hull surface is totally blind area. 

‘The remainder of the PB series is invested 
in the traditional flying boats, currently the 
PBY or twin-engined Catalina boat; the 
PB2Y, its big brother, the four-engined 
Coronado; and the PBM, the Martin Mariner. 
This type has been designed primarily for 
long-range overseas scouting, accommodat- 
ing crews of between seven and 15 men, 
‘They are capable of remaining in the air 
over long periods regardless of the vagaries 
of the weather. When used as bombers, they 
must be capable of getting out of the water 
with large loads of bombs, depth charges, or 
torpedoes and must carry enough defensive 
armament to compensate for their relative 
slowness. 

‘The flying boat has many operational ad- 
vantages, Any sheltered strip of water is a 
base for a seaplane. In ordinary weather, a 
seaplane tender, a small, inexpensive ship, 
can service it and keep it going even at se: 
Furthermore, the development of remote- 
control firing positions now under investiga- 
tion may reduce the blind~ 

Now that the pattern of 
has been established, modifications in naval- 
plane design must be made accordingly. Al- 
though it has been a close fight, one major 
portion of the victory is already ours. This 
is the battle of design philosophy. 

Japan planned for a quick victory at sea. 
She planned to pay for it by sacrificing pilot 
and air-crew safety for a small percentage 
of climbing and turning ability. Japan's 
engine development lagged behind ours. The 
largest power plant she has exhibited this 
far is about 1,250 horsepower. To achieve 
performance with these smaller engines, she 
had to pare down size and weight. The re- 
sult was the Misubishi Zero and her series 
of dive and torpedo bombers. Light and un- 
armored, these ships disintegrated under 
fire. The newer series of Jap fighters indi- 
cate a trend toward armor and self-sealing 
tanks. Not that Japan has acquired any 
more respect for human life, but that the 
pilot losses have been greater than she could 
afford for the amount of air control she thus 
far has gained. ‘This means that Japan must 
scrap a lot of her research, alter production, 
and plug the gap with makeshifts. Chang- 
ing her mind is going to cost her the war. 
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3 aioe Lois eee in spare time Jemster Ue peletinies® 
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in coring pecal training in 


Gentlemen: Send 
subjects checked belo 
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ONAN ELECTRIC PLANTS 
ALTERNATING AND DIRECT CURRENT 


ites or PARSE, 
about "new trustworthy madera aks, TREATY, CLIT BCiLDINOR 
pou-urgical,tretiment,athod. "This imarvelout 

Neniment ls “completely explained in "the Dall 
Elsie yee Book.” Welte todas. No" obligation 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


ARTHRITIS — NEURITI 


and Make up to sizks ina Day! | 


Ee eRe 


‘Fhroon str 


Send for Your Copy 
If up-to.date on Today ! once you took 


i pasate it over you'll want it always 
pares doesent wrth thie, es Complete at your fingertips. Remem- 
Tonal 180) manual, Hundreds of pages Manual and ber. it can make the best 


“ihow Ready Reference y ‘operator even bi 


Text. 516 pages 

00 3 4 Ask about FREE enroitment 

$2" | sizinusiraons Mittal tae 

Eundred times its cost to you. Pespod 5 £Sy fo read : One of thefinest in Americd 


oder! HOBART Bros, Box p.23, Troy Otia 


5 Days FREE Inspection ° Wetting ever octioned 


BUILD THE BIGGEST $1 ee ae IN U.S. 


Send 5¢ for new 
No, 40 Catalog 


gal Crass 


50c Be Sure to Build These Six New Big 3-foot Famous War Models 


rier’ oe 
Kit T74—Messerschmitt, ME-109;, Kit, T76-— 
Bell ‘Airacobra Pour Kit T77—G 

é ‘Warhaw 
™ ke 


CLEVELAND MODEL & SUPPLY CO., INC., 450BC16 Lorain Ave, Cleveland, Oble 


1F YOU CAN DRAW YOU CAN LEARN TO MAKE 


NIMATED 
a a CARTOONs 


ANIMATORS IN DEMAND «+ BIG PAY 

‘ reatest ate seta cia Te ran te ee rom on 
dine event ae Gace: | SSNS INTRODUCTORY OFFER 
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timple’question serer fr ° 
Bropared | 
fongwriting that may put you onthe road to fame and 
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fublishers, movie and record compan = 


DO YOU WANT TO WRITE AMERICA’S 
MOST POPULAR WAR SONG? 


mand for patriotic ant love untimited, Your 


Sewire of “Chronic Ailments 
FREE BOOK — To Sufferers 


If afflicted with Colon and Rectal troubles, or 
Stomach conditions, write today for la: 
page FREE BOOK. MeCleary Clinic, 271 Elma 


‘45th, Anniversary Catalog 1865-1940, 308 pages, over 2,000 
fjustrations of pistols, “tilled medals, saddies, 
etc. mailed ‘tor 0 cents, 1043 elreiar for Se “stamp. 


SALES KIT 
FRANCIS BANNERMAN SONS, 501 Broadway, 


work, sport. Itish pa 
nd Tented Sales Plan. 


n VICTOR THOMAS SHOE, CO. 
610 W. Van Buren St 10, Chicago, 


| WOOD CARVING and “WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


det SESi Si | ‘This new manual shows you how to do every 
EERE Shean wooo, se d of wood carving. How to carve jewel boxes, 


WORLD'S LOWEST PRICED | Picture frames, trays, chests, furniture, etc, 
a How to do chip carving, level’ surface carving, 
ADDING MACHINE “eacessiz" 


incising, carving in relief. Carving human and 
IDEAL FOR INCOME TAX £28": ONLY $25 | animal figures in the round completely explained 
ATE cen and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
CALCULATOR MACHINE COMPANY (Mfrs.) you wish. Money back if not satisfied. 
DEPT. 427, P. O. BOX 1118 CHICAGO, ILLINOIS Popular Science Monthly= Dept. 23 
Please mention Porutar Science when seriting to advertisers. | 353-4th Ave. New York, N. Y. 


Corrugated Cardboard Holder 
Keeps Drills Separated 


Most hand drills have a hollow handle 
to accommodate a set of small bits. Al- 
though this is a handy place for them, they 
may become dull from striking against each 
other. To prevent this, roll up a piece of 
corrugated cardboard to fit into the handle, 
and slip the drills into the corrugations. A 
piece of wire shaped as shown and inserted 
in the roll makes it easy to pull out the 
holder.—RONALD EYRICH. 


Shopmade Carbide-Tipped Tool 
Bores Cored Holes to Size 


SUBCONTRACTORS and other shop owners 
doing production work will find the shop- 
made tool shown above very useful for pre- 
cision boring of cored holes in castings. The 
body of the tool may be made of cold-rolled 
steel and casehardened. An expansion slot 
and a screw permit adjustment for wear 
and sharpening of the carbide tip, which is 
brazed on in the usual way. The shank is 
turned to fit into the tailstock ram, turret 
head, or other tool-holding device that is to 
be used.—U. G. DENSTEN. 


FEBRUARY, 1943 


Lone ago the tast production line stopped on 
Evinrude’s peacetime products . . . so that the skill 
of every worker, the output of every machine, 
could be wholly centered on the war effort, 

Many vital products are included in Evinrude’s soar- 
ing “volume for Victory” . . . and it is no secret 
that outboards are among them! We are frankly 
glad of that. With 33 years of experience to aid 
Us, the job of building fine motors for all of Uncle 
Sam's services is obviously "right down our alley." 


We're giving the job all we've got... in research, 
engineering, manufacture. And after Victory the 
Evinrudes you again can buy will be the finer for it 
in every feature and detail, worthy off-spring 
of a fighting breed! EVINRUDE 
MOTORS, 4994 North 27th Street, 
‘Milwaukee, Wisconsin 
Erinrnde Motort of Canada, 


OWN your own 


BUSINESS 


BE INDEPENDENT 
EARN MORE 


Ambitious, energetic men report 
> \ighly profitable gross incomes. 
Not all do as well, but G. E. Cai 

enter took in $779 in one month. 


first week. L. T. Jor 
weekly totals close to $400. E. C. 
‘Thomas grossed $1100 in 18 days. With this xuar- 

anteed, easily operated, electrical machine they (4 


‘ran I'heautifaly om customers? S27) 

Buniness, “Hundreds of | ( f )7 
posible patrons in your vienity. AYe 
SMALL INVESTMENT— EASY TERMS |)” 


Pay part down, balance 


FREE METHOD BOOK 
fond today for hook dencrihing 
fos rou to sarm tere 


teny ‘terme. 


VON SCHRADER MFG. co. 


Racine, Wis. 


END DAMP AIR 
WITH “DRI-AIR” 


‘New DRI-AIR Powder draws excess mols 
fire from air in damp basements. PRO: 


ECTS "TOOLS" and omachinery 
RUST, mold. mildew, Complete outfit: DI 
AR Unie ng 10 Tbs. DRI-AIR, Bower 


$5.50 0,0. Chicago. “Order now! ‘Dealers 
Wate Today! TaMMs Sitica COMPANY, 
z 


ERICA “TRICKS: 


MMANDO FIGHTING x 


Seyeeaioy 


25¢ 


GEO. MASTER GARMENT CO. 


WHY GOD PERMITS WAR! 


Why does God permit war? Why does He permit 
cruelty, injustice, pain, starvation, sickness and 
death? 

Thirty years ago, in Forbidden Tibet, behind the 
highest mountains in the world, a young Englishman 
named Edwin J. Dingle found the answers to these 
questions, A great mystic opened his eyes. A great 
change came over him. He realized the strange Power 
that Knowledge gives, 

That Power, he 
any Questions, 
swered. The proble 
wrong, can be solved. 

In his own case, he was brought back to splendid 
health, He acquired wealth, too, as well as world- 
wide professional recognition. Thirty years ago, he 
was sick as a man could be and live. Once his coffin 
was bought. Years of almost continuous tropical 
fevers, broken bones, near blindness, privation and 
danger had made a human wreck of him, physically 
and mentally. 

He was about to be sent back to England to die, 
‘when a strange message came—“They are waiting for 
you in Tibet." He wants to tell the whole world what 
he learned there, under the guidance of the greatest 


says, can transform the life of 
whatever they are, can be an- 
8 of health, death, poverty and 


mystic he ¢ 
tered during h 
one years in the 
He wants everyone to ex- 
perience the greater health 
and the Power, which there 
came to him. 

Within ten years, he w: 
able to retire to this cow 
try with a fortune, He had 

en honored by fellow- 
ips in the World's lead- 
ing Geographical Societies, 
for his work as a geogra- 
pher. And today, 90 years 
later, he is still so athletic, 
capable of so much work. 
s0 young in appearance, 
lived so long. 

As a first step in their progress toward the Power 
that Knowledge gives, Mr. Dingle wants to send the 
readers of this notice a 9,000-word treatise. It is free. 
For your free copy, send your name and address to 
the Institute of Mentalpiysics, 218 South Hobart 
Bivd., Dept. F139, Los Angeles, Calif, Write promptly. 


it is hard to believe he has 


IMPROVE 
YOUR 
SKIING 


‘you find 
framanship, the newest 
i ski better on Northlonds. 


Tolls you how to 


NORTHLAND SKIS 
World's largest ski manvfactorers 
94 Merrion Pork, St.Paul, Minnesoto — 


NEW BOAT! 


Make Dip money on each 20-1, Mead KI-YAK 
semi at home fem somplete 
Seaworthn, Fast! snappiest ng ‘aBoat. 
WRITE (Complete sailing Wig. 4 few dollars ex 
Ahio Fother portable pa 
inrlatie outward ar. 
inte Double 
etrcula vith your KISYAN Welte for 


Ky tds 
MEAD GLIDERS, 15's. market Den. 0-23, cuieacoaus. 


& power plants. 350 to 15,000 watts, 

self and separately excited. Avail- 

able for all standard voltages, 

2 & 3 wire single phase, 3 phase 

Special frequencies, 25, 

. “a0 and 180. Also "rotary ‘con: 
eters, frequency changers. 
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®. Mo SHRUGN & PARRISH ENGINEERS 


waite HEAR a World of Sound 
Through This MAICO “ACE” 


nico “Ace” 
Tranamitte weighs 
Iv two eunces 
Army and Newy. 


YOU ARE VITALLY NEEDED IN OUR 
NATIONAL VICTORY PROGRAM 


‘Trained Electrical men are needed now. It’s not 
how young you are, or how old you are. The question 
fe—have you the training to hold a particular job that 
must 


Jeo ELECTRICITY 


IN 12 WEEKS 
ON REAL MOTORS, GENERATORS, ETC. 
Lik Finance Your Thaining 

Electricity is the mighty power behind our Victory Pro- 
gram. Trained Electrical men are needed in the armed 
forces and in industry. YOU are needed—whether you 
are in the draft or deferred. PREPARE FOR YOU! 
PLAGE this amasinly eany way. “Learn BY Dol 
in 12 weeks. You don’t need much money—I'll finance 
your training. 


“Learn-By-Doing” 

‘Coyne training fs EASY, PRACTICAL! Here you can 
train in 12 weeks—not by books or lessons, but on real 
actual electrical machinery and apparatus. You 
“Learn by Doing" on real motors, generators, switch- 
boards, and all types of practical electrical equipment. 
Get your training first—then pay for it in easy 
monthly payments after your training period is 
over. If you are short of money to pay for living expenses 
‘while you are in school, we'll get you a part-time job so 
you can “earn while you learn". After you graduate, 
we give you LIFETIME EMPLOYMENT SERVICE. 

Right now I'm including an extra 4 weeks’ Radio 
Course at no extra tuition cont. 


Get the Facts 
‘This school is 43 years old—Coyne training {s tested and 
rovea. Mall the coupon and let me send you the Bi, 
free Coyne Book and my complete story about how i 
help you get the training you need fora good-pay 
electrical Job. This does not obligate you. No salesmen 
weil call. So act at once. Just mail coupon. 

H.C. LEWIS, 


COYNE ELECTRICAL SCHOOL 


1 CoVNe Evecraicat scHoor 
500 5. Paulina Street, Dept. 23-73, Chicago, Il. 
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SHIPBUILDING 


Basic Training at Home in 
Re Time 


America needs ships, more ships, and men 
trained to build ‘them. ‘Thousands of good 
pay opportunities, in many trades are open- 
ing now in this vast, fast-growing industry. 
‘World events point to. continued demand for 
trained shipbuilding workers. 


New Home and Workshop Index 


Your index finger will itch with an- 
ticipation for a copy of our new Home 
and Workshop Index! All articles that 
have appeared from January, 1942, to 
and including February, 1943, on craft- 
work, woodworking, home building, 


house repairs, model making, new shop 
ideas, radic 


nd automobiles are listed 
alphabetically and cross-indexed for 
quick reference. To obtain your copy, 
send a dime to Popular Science Home 
and Workshop Index, 353 Fourth Ave- 
nue, New York, N. Y., enclosing a self- 


addressed, stamped legal-size envelope 
(No. 10).’ A limited number of 1941 
indexes are still available. Send 20 
cents if you wish copies for both years. 


New Training Courses Now Ready 


Shipbuilding workers, and men who want to en- 
ter shipbuilding—srasp this opportunity. Help 
your country and fill a top-pay Job. In spare time 
iat home, even without previous experience, you 
can get’ your basic training in ship blueprint 
reading, general ship construction and related 
rade instruction. Fit yourself to start, or to 
romotion and bigker income. Turn Your 
into money. Act now. 


Model Construction Kits 


special training in 
‘ects checked below, No vhllgation ‘on my’ part 


1 Ship Blueprint 


8 Shipaecin 
1 Electrical knatacering 


ing and 


Nien and Women laces Management 


in°Schoo! Course 
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USE THE SAME-GLUE YOUR 
GOVERNMENT USES FOR AIRPLANES 


THE miniature destroyer model above 
may be built from Kit No. 9M. Kits for 
other ship models are listed below. A large, 
stamped, self-addressed envelope will bring 
you a complete illustrated list. 


OM. U, 8, destroyer, Mayo cl 


#, 12%" long, 


(inished. capstan and’ anchors) 1.00 
V. Clipper SOVEREIGN OF THe SiAs, B62" 
hulle" 26" overall. Kit Includes anchors, 
‘capstan, Drags i 5 
88. Fishing “schooner BLUENOSE, 


mnast rings. 

Bedford.” whaleboat. 
Ti” jong. seal 

corvette, 20" “tong, sc 

kit includes bell, bitts, 

and other fttiny 

s, Whiting Set'sor’ six’ different’ "Se 
each Is” by 247, sawed to shape 


WATERPROOF 
Plastic Azsin 
GLUE 


If you live west of the Mt 


wsippl River, add 25 
to prices marked with a dagger (1). 


Popular Science Monthly, Dept. 23A 
353 Fourth Avenue, New York, N. Y. 


17'S WATERPROOF 


pints submerged 
ine ont of yielding 


* ITS STRONG 


Please wend me Kit for which I 


% MTS EASY TOUSE | sors : 


warge by sending your 

emit by money or 
“This offer ts made 
‘Also see Hote ‘above. 


OF registered 
only in the United States 


4 HANDY SIZES Jie i 
10¢ 25¢ 50¢ 85¢ 
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POPULAR SCIENCE 


This one 


{HIRE 
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MOTORISTS Wanied 


TO MAKE THIS UNIQUE aeee 


AS SAVING TEST 


SAVINGS 


Car Owners: You are invited to make a gas saving road test with the Vacu- 
matic on your own car, with the absolute understanding that unless it proves to 


you that it will save you up to 20% on gas and 
improve your car performance, the test will cost 
you nothing. Investigate this remarkable discov- 
ery that trims dollars off gasoline bills—gives you 
worthwhile gas savings—more power—quicker 
starting—more miles on less gas. 


Automatic Supercharge Principle 


Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically adding 
a charge of extra oxygen, drawn free from the 
outer air, into the heart of the gas mixture. It is 
entirely automatic and allows the motor to 
“breathe” at the correct time, opening and closing 
automatically to save dollars on gas costs, 


Proven By Test 
In addition to establishing new mileage records 
on cars in all sections of the country, the Vacu- 
matic has proven itself on thousands of road tests 
and dynamometer tests which duplicate road 
conditions and record accurate mileage and horse 
power increases. 


Fits All Cars—Easy to Install 


‘Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can 
install in ten minutes. The free offer coupon will 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatosa, Wis. 
FEBRUARY, 1943 


Please me 


Sworn Proof of Gas Savings 


Get Yours FREE 


AGENTS fer ‘introaucing 


Vacu-matic offers a splendid opportunity for 
unusual sales and profits. Every car, truck, trac- 
tor, and motorcycle owner a prospect. Valuable 
tertitories now being assigned. If you help us 
introduce it to « friend, you can obtain your own 
free. Check and mail coupon today. 

SEND 


SEIS Pace Offer COUPO 


THE VACU-MATIC COMPANY 
J 2817-769 W. State St, Wauwatosa, Wis 

Please send full particulars cbout VACU-MATIC, 
I ciethow I may obtain one for my own car 

This does not obligate me in ony way. 
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HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. 4 in 
Lathe We 


Keep Your 
Lathes in Trim 


The old proverb, “An ounce of 
prevention is worth a pound of 
cure”, is as applicable today as 
when’ first expressed by some long 
forgotten sage. Lathes and other 
modern precision tools must be “kept 
in trim” if they are to give the long, 
trouble-free service that is expected 
of them, 

Although the adjustments required 
to “keep the lathe in trim” are few 
and simple, they are important and 
should not’be neglected. And even 
though the lathe is rigidly construct- 
ed and will stand some rough hand- 
ling, it should be protected from un- 
necessary abuse, 


Power Transmi 

Maximum efficiency as well as 
maximum production depends on the 
effective transmission of power to the 
lathe spindle. The motor, being the 
source of power for the lathe, should 
develop its full rated power and 
should operate at a uniform speed. 
Sf for any reason the line voltage 
‘ops below the rating for which the 
motor is constructed, the motor will 
not deliver full power. For this rea- 
son the current should be checked at 
the motor occasionally and the cor- 
ect line voltage maintained. 

To transmit the power from the 
motor to the lathe spindle efficiently, 
all belts must be properly adjusted: 
If the belts are too loose they will 
slip, and if they are too tight they 
will cause loss of power through fric- 
tion, The belts should be just tight 
enough to transmit the required pow- 
‘ex without slipping. Precision belt ten- 
sion adjustments provided on South 
Bend Lathes make it easy to keep the 
motor V-belts and flat cone pulley 
belts properly adjusted. 


Dovetail Slide 
All dovetail slides on South Bend 
Lathes are equipped with gibs which 


jend, Ind., U.S.A. 


a series of suggestion: made by the South Bend 
in the interest of more efficient war production 


may be adjusted to eliminate play. 
When the adjustment of the dovetail 
gibs is neglected, looseness of the 
slides may cause the tool to chatter 
or may result in inacaurate work. 
The gibs should be tight enough 
to assure the necessary rigidity, but 
not tight enough to bind and make 
the dovetail slides hard to operate. 


Tallstock Adjustment 

‘The alignment of the tailstock top 
should be checked frequently as any 
misalignment will cause the lathe, 
to turn a taper. To test alignment, 
place a bar of steel, 1 inch or larger 
in diameter, between centers and ma- 
chine two Collars of equal diameter 
not less than 4 inches apart. Then, 
take a very light finishing cut across 
both collars without changing the 
setting of the cutter bit. Measure 
both collars with a micrometer. Any 
difference in the diameters indicates 
misalignment. Correct the alignment 


Adjust the dovetail gibs to insure accurate work 


Lathe Buil 


by turning the tailstock top set-over 
screws until both collars can be 
turned to the same diameter. 


Don't Abuse the Lathe 
Just because the lathe is made of 
iron and steel is no reason to ex- 


pect it to stand abuse. Never use 
the lathe bed as an anvil. Don’t use 
‘a crowbar to straighten a shaft be- 


tween the lathe centers, Never rap 
chips out of a file by striking it on 
the lathe bed or tailstock, 


Write for Bulletin H4 

Bulletin H4 giving more detailed 
information on keeping the lathe in 
trim will be supplied on request. Also 
reprints of this and other* advertise- 
ments and bulletins in this series. 
State quantity wanted. 
‘Hi, “Keep Your Lathe Clean'* 

Hz, “Oiling the Lathe” 

HE, “Installation and Leveling 

of the Lathe" 


s for 36 Years 


pe seurs BEND LATHE WORKS 
South 
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POPULAR &CIENCE 


war calls for mechanical ingenuity in America’s 


cal and scientific work. Thousands of 
trained men are now needed for the war effo 


THE NATIONAL EDUCATIONAL ALLIANCE, INC. 


now brings you this up-to-date home-study lecture course in 


Prepared by specialists from leading universities 


nugabe 
cde wit 
ar alo 
atically Ki 
sin niow learn how to pat 
io use it for more Tapld promot 
nh the crowd, for 


revious training or elaborate 
fi 


This Course in PRACTICAL MATHEMATICS comes to you in 14 
periodical pamphlets, thi h mouth——just like any magazine: 
f no more than the cost of a magazine! Each part contains a group 

'30 lessons, with sample workaday problems, self-ex: 

tions and answers 

The Course starts right from the begin 
sons in baste ai even if you h 

he days, you wil 


rt Is expect 
sh quizand-answer supplement especially de 
mn, 80 that working by yourself—without a t 
You master every important branch of mathematics ina period of 
Tio days oF sooner. 


abstract, school-room course, 
polientions of mathematics. You 
he design, production and opera 
how te use mathematics fn ae 
mn how 
thantes, electricity, 
maties for short-cuts i 
all kinds of figurin 
; simple Calculus and other. 
being mysteries, are simply ingen 


a practical 


This is not a d 
al arm how te 


training in the vit 


subject 
thods for solving 


Copyright, 


1912, by the National Educational Alliance, 


serve your country 
bigger responsibilities, bigger 
factory, in the army, navy or air force—le 

Now you can master mathematics at 
in your spare time—easily and quickly—at 


dy, you w 
fale ot) math 


Ordinarily a Course of this scope 
would cost hundreds of dollars 
and take years at college, But 
the need and demand for mathe- 
ng is today wide. 
and. urgent—so” urgent 
all precedents of high cost 
and lengthy study have had to be 
iy revised. The National 
ional Alliance, with its re 
sources and experience in bring: 
ing education to the millions, tx 
tion 
make this great under- 
i possible. Tt has gathered a 
‘A 


ed this course so that it 
comes to you in convenient install 
ments 


Tike 


any magazine. 
the cost of 


5, short 
at the cost 
the greatest 
Tucational world! See 
Ni 
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takes 
practice and 
teamwork in 


SPLIT- 
SECOND 
TIME 


© Not only those men 
training to man the 
bombers but all of us 
are working in split- 
second time today. Smoking more, t00, most of us, And when it 
comes to crowding more pleasure into each smoking moment, 
well, ask those "9 musketeers” plotting their night training 
flight (above, right). You bet it's Camels—they're the favorite 


With men 
in the Army—in the Navy 
—in the Marines— 
in the Coast Guard— 


cigarette with men in all the services.* THE FAVORITE 1S CAMEL 
And—Camel’s the cigarette you find so regularly with the (Based on actual sales records 
skilled artisans who "keep ‘em flying”...like Charlotte Thon _in Post Exchanges, Sales Com- 


(below), “Camels suit me to a “T,” she says. And that's 
guage any smoker will understand (see "T-Zone” below, right). 


aga The || Zone 
‘ay ~—=sCwhere 

cigarettes 
are judged 


missaries, Ship's Service Stores, 
Ae Ship's Stores, and Cantecas.) 


CAMELS 
‘SuIT METO A’ 
THEY'RE EASY ON MY 


ALWAYS. 


WHEN YOU'RE MAKING fighting maps, you'r, 
working on split-second time. Charlotte Thon, 
cartographer, smokes Cam 


I over the map 
it's the same — wherever find men and 


women fighting for Uncle Sam—you find Camels. 


